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FOREWORD

The tests described herein were conducted at the U. S. Army Engineer
Watcirways Experiment Station as a part of the vehicle mobility research
program under DA Project 1-V-0-21701-A-Ol6, "Trafficability and Mobility
Research," Task 1-V-0-21701-A-0k6-03, "Mobility Fundamentals and Model
Studies," under the sponsorship and guidance of the Directorate of Research
and Development, U. S. Army Materiel Command.

Acknowledgment is made to Lt. Gen. A. G. Trudeau, former Chief of Re-
search and Development, who directed that this test program be performed;
to Mr. R. C. Kerr, chairman, and Dr. Lester Goldsmith, Dr. L. C. Stuart,
Dr. Robert S. Rowe, and Mr. C. J. Nuttall, members of the ad hoc camittee
which recaommended the research program; and to Messrs. R. R. Philippe andi
R. F. Jackson, U. S. Army Materiel Conmand, and Mr. M. V. Kreipke, Office,
Chief of Research and Development, who advised in the formulation of the
research procedures. Personnel of the Land Locamotion Latoratory, U. S.
Army Tank-Automotive Center, and of the U. S. Army Transportation Research
Command, Fort Eustis, Virginia, maintained liaison and made valuable com-
ments and suggestions. Messrs. Nuttall and C. W. Wilson of Wilson, Nuttall,
Raimond, Engineers, Inc., served as consultants and aided in the formulation
of the test program, design of the test equij.sent, and analysis of date.

The tests were performed by personnel of the Army llobility Research
Branch (AMRB), Mobility and Environmental Division, Watervays Experiment.
Station, during the period November 1959 to August 1962 under the general
supervision of Messrs. W. J. Turnbull, W. G. 8hockley, and S. J. Knight,
and the direct supervision of Dr. D. R. Freitag. Engineers actively en-
gaged in the study were Messrs. J. L. NcRae, C. J. Powell, A. B. Thompsom,
J. L. Smith, A. J. Green, G. T. Easley, R. D. Wismer, G. W. Turnage, and
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SP-L4 J. R. Wood. Mr. McRae supervised the study in Dr. Freitag's absence
during the period September 196l-August 1962. Miss M. E. Smith, mathema-
tician, participated in the analysis of data and prepared Appendix A. This
report was written by s:8:s. Powell and Green. Many of the plates and
figures were prepared by Mr. L. J. Lanz, former Transportation Corps
Liaison Officer, and Mr. Turnage.

Col. Edmund H. Lang, CE, Col. Alex G. Sutton, Jr., CE, and Col. John
R. Oswalt, Jr., CE, served as Directors of the Waterways Experiment Station
during this study, and the preparation and publication of this report.
Mr. J. B. Tiffany was Technical Director.
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SUMMARY

The results of 709 single-wheel, pneumatic-tire performance tests in
a desert sand placed carefully in large soil bins are analyzed. These tests
were performed with a wide variety of tire sizes, loads, tire deflections,
and soil strength conditions. The sand was air-dry for all tests. Actual
moisture content (based on dry weight) did not exceed 1/2 percent. No
attempt has been made to correlate these results with actual field perfor-
mance of full-scale vehicles; however, it is proposed that this correlation
work be conducted later in the study.

Basic plots of the data (one dependent variable versus one indepen-
dent variasble, all other independent variables constant) show the relative
effect of each test variable., Scatter of individual data points has been
great enough to cause concern, however. Cross plots from the basic data
plots have been constructe” to show the effect of tire width on performance
for a given tire diameter and the effect of diameter for a given width.
Graphs are presented that show the relative effectiveness of the different
tires tested for the same load and deflection conditions. The tests per-
formed indicated that tire performance improves with increasing cone index,
increasing tire deflection, increasing tire diameter, increasing tire width,
and decreasing load.

When most of the important independent variables are cambined into a
single appropriale numeric and the dependent performance variables are
plotted against this numeric, a reasonable grouping of the data for all
tires and test conditions can be achieved. The numeric-performance rela-
tions that have been developed to date, though not perfect, are probably
good enough to be of use to the military vehicle designer. It is believed
that modified numerics can be devised that will provide an even greater
degree of usefulness.

A A S AN .




At o . e - N X P . . wh Ty DRLCATEY . S T 5 S
z e = O, . - . 3 e L T S SRR PR T TR RORRE S R g -

PERFORMANCE OF SOILS UNDER TIRE LOADS

ANALYSIS OF TESTS IN YUMA SAND
THROUGH AUGUST 1962

PART I: INTRODUCTION

Background :

: 1. In May 1259 the Chief of Research and Development, Department of
the Army, directed the Office, Chief of Engineers, to have the U. S. Army
Engineer Waterways Experiment Statio: (WES) proceed with the investigation

outlined in the document entitled "Plan of Tests, Performance of Soils

Under Tire Loads." The study was initiated immediately through use of a
ég system composed principally of a single-wheel dyngmometer carriage and a ?
series of movable soil bins. Test techniques were developed to vary the

wheel slip during a run so as to allow the towed, self-propelled, and |
maximum-pull conditions to be defined within the usable length of the soil ;
bins. Two soils, a desert sand and an alluvial clay, were selected as g

principal test soils, and procedures were developed to fill the test bins 4
with these soils in a reasonably consistent and uniform state. A series of ?
tires having different widths, diameters, cross sections, and structural

characteristics was procured for testing. The details of the test plan and

of the techniques and equipment employed are given in Report 1 of this
1% :
series.

Purpose and Scope of Program

2. The tests reported herein ire part of a cdnprehcnsive study of
the interrelation of desert sands and loaded pneumatic tiré:. The broad
purpose of this study is to provide results that will point the way to the
selection of the proper tire size and inflation pressure for a specified
load, soil condition, and degree of mobility. This report is limited to

# Raised numbers refer to similarly numbered items in the Literature Cited
following the main text of this report.

9
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the results of tests in air-dried Yuma sand for a single pass of a single
wheel. A total of 754 tests, utilizing 13 commercially available tires,
was performed in Yuma sand; loads ranged from 85 tc 1520 lb, tire deflec-
tions from 2 to 35 percent, and soil strength from 1L to 73 cone in-

dex in the C- to 6-in. layer. Of these tests, 709 were used in the
analysis, and the remainder were considered unsuitable because of recording
or equipment deficiencies. Multiple passes of the wheel have been per-
formed, and results of these will be included in a later report. It is
recognized that the first-pass data will be of limited usefulness, but they
should shed considerable light on the relative importance of the many fac-
tors that can influence the soil-tire relations. Foremost among these fac-
tors are: characteristics of the test soil, load on the wheel, and geom-

etry of the tire including diameter, width, and deflection.
Definitions
3. Certain terms used in this series of reports are unique to this
study, while others are considered unique to this field of research. To
facilitate the analysis of the data and the communication of the test re-
sults, these terms were rigidly defined in Report 1 of this series.l

Tires

L, A variety of tire sizes was used in this study. The siies were

chosen tu cover a range of diameters, widths, ply ratings, and types of

constructicn as illustrated in fig. 1. Some of these tires were supplied
without tread, and the rest were buffed smooth after delivery (except one
of the radial-ply tiree). All were operated tubeless with the exception of
the 1.75-26 bieyc1e~t1re and the 6,00—16 solid rubber tire. A complete
1ist of the tires that have been used in the program follows, and dimen-
sions that are pertinent to the analysis are presented in table 1. The
percent deflection (&HH) values used throughout this report are based upon
the loadec carcass section height ss measured vertically under the axle on
a level, 'nyielding surface, unless otherwise specified.

10
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Tires Used in Program
1.75-26, bicycle tire, buffed smooth
4.00-18, 2-PR,* huffed smooth (originally motorcycle-tire tread)
4.50-18, L-PR, buffed smocth (originally motorcycle-tire iread)
6.00-16, 2-FR, buffed smooth (originally automobile-tire highway tread)
6.00-16, radial piy, buffed smocth (originally directional bar tread)
6.00-16, radial ply, with directiocnal bar tread
6.00-16, solid rubber tire, buffed smooth (originally nondirectional bar

tread)

9.00-14, 2-PR, supplied without tread
9.00-1k4, 4-PR, buffed smooth (originally automobile-tire highway tread)
9.00-14, 8-PR, supplied without tread
5.00-12, 2-PR, buffed smcoth (originally directional bar tread)
4.50-7, 2-PR, buffed smooth
4.,50-18, 4~PR, hufl~d smooth, mounted in dual configuration
16x15-6R, # TR Terra-Tire, supplied without tread

¥ PR incdicate. the ply rating epecified by the manufacturer.

Soil Characteristics

5. The desert sand used in these tests was obtained from the top 12 ‘
in. of the sand dunes near Grey s Wells, California (17 miles west of Yuma,
Arizona), by personnel of the Engineer Detachment at Yuma Test Branch and
was sent to the WES ir three separate shipments. Flg 2, & piot of the
gradation curves for the three shipments, shows that shipments 2 and 3
were practically identical whereas shipment 1 was slightly coarser. Based
upon these mechanical analyses and ¢therc made during field tests in the
Yuma area, the ..nd was claossed as SP-SM according to the Unified Soil
Classification System. The value of angle of internai friction, as deter-
mined by direct shear tests on the air-dried material, ianged fram 35.1 to.
36.2 deg, and increased in proportion to density throughout the density
range. No effort was made to keep the shipments separe ted, and.they were
all mixed together during the course of testing Fig. 3 shows the grada-
tions obtaincd from samples of the mixed soil which were taken in February

12
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and August 1961. Specific gravity was determined twice; on one occasion
it was 2.67, and on another it was 2.66. Average maximum dry density was
determined in the laboratory to be sbout 104 1b per cu ft, and minimum
density was about 87 1b per cu £t. . '
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PART II: EXPLORATORY TESTING

6. The techniques used ih this testing program {described in Report
1l of this seriesl) accelerated the rate of testing but raised certain ques-
tions regarding potential sources of error. For example, it was desired
to conduct as many side-by-side tests in the soil cars as possible, but not
at the risk of running them too close to each other or to the sidewalls of
the soil car. Another question was whether the results at a particular
transient slip in a programed-slip test were comparable‘to the results ob-
tained in a constant-slip test. A few special tests were performed early
in the program to answer these questions, and others were run later to

answer other questions that arose during the program.

Location of Traffic Lane

7. Small diaphragm-type pressure cells buried in the soil were used
to determine whether two valid tests could;be run side by side in a test
car. The evaluation involved three tests, all performed with the 9.00-1l,
2-FR tire carrying a 1210-1b load. In the first two tests, designated 86
and S8, pressure cells were mounted at sta O+l in the sidewall of the test
cars as shown in fig. 4. The traffic lane was located 16 in. from the

18
tOFTRAFF’CLME . . y m‘—-————-ﬁvmmwmmuﬂ
TESTS S1b AND S8 ~— [~ H® ety TEST 9 ‘
H !
Y N Fro
N >
y AN £:70 Gin. AVERAQE CONg OEAES.
N PRESSUAR CELLS POR TEST 54, ' et et 0
L LOCATED AT 574 0908 0200, AND 1ot0 ot
: TTReT 00208
""lmwmumvmu
AND 54, LOCATED AT STA 801
1
» . w

Fig. 4. Locations of pressure cells and traffic lanes
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sidewall. In test 89, three pairs of cells were located at sta 0+90,
0+96, and 1402, respectively. Each pair was placed 16 in. from the “eft
sidewall and 16 in. from the center line of the soil car, one cell being
at the 6-in. depth and one at the 1lh-in. depth. They were placed in the
same position (diaphragm vertical) as that in which they had been mounted
in the sidewali. The traffic lane was on the center line of the goil cars,
offset 16 in. from the pressure cells but 32 in. from the sidewalls so
that the sidewall effect on the cell registration was minimized.

8. The réadingémfégistered by the three cells at the 6-in. depth
(test 59) when the wheel was at the same distance from each cell, were
averaged and plotted against the position of the wheel relative to the
cell. This plot is shown as a dashed line in fig. 5. A minus (-) whecl

14 T T T T I I
TEST CONDITIONS

f 9 00-14,2-PR TIRE
1210-LB LOAD

V2 | IL g
RANGE IND/IWDUAL
b —— +- MAYIMUM PAESSURES FOR  —— 1
THE THREE CELL LOCATIONS
GF TEST S-#
10 Lo MAXMIM PRESSURE —
/"\ FOR TESY S-8
A |
[~ ‘n;ucf OF TESTS
-6 ANO S-8
‘/ / \ ] I
o8 4 "k MAXIMUM PRE SSURE
Fom TEST S-8
AvERAGE OF THAE 4 \
- | PRESIUAE CELLS, TEST $-9 A—ey \\
| /' /__ ‘\
"
£ oe L !
a / N
. / \
'3 s —_— L 8
a 4 / \ Q
/1 ~4_1
[ X ] / / l
. / \\
/ /
Z R
=
s DIRCCTION OF TRAVEL o
7
- ] 1 1 i | -
[ ==~ g T "‘I” T | 1

NOTE: THE CELLS WERE 8 IN BELOW THE
SURFACE FOR TESTS 3-6 AND $-8

S S AND 8IN. BELOW THE SURFACE  ~
) FOR TEST $-9
i IR N USSR S N N
-0 2% = = n ° 1 2

POSITION OF WHEEL RELATIVE TO PRESSURE CELLS, FY

Fig. 9. Pressure cell readings
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position indicates approach; a plus (+) position indicates departure of
the wheel from the cell. The data measured by the 8-in.-depth cell in the
side of the soil car in tests S6 and S8 were treated similarly, and the
recults are chown as a solid line in fig. 5.

9. The 8-in.-depth readings measured in the side of the soil car
werc consistently lower than the 6-in.-depth readings measured in the
sand, and the max imum géresses recorded were on the order of only 1 psi.
A éomparison of uverage 16-in.-depth readings in the soil car with the
lié-in.-depth readings in the sand mass showed a similar relation, with
the maximum pressure in this case being on the order of about 0.6 psi.

It was also noticed that the differences between individual cell readings
at the shallow depths for the three stations in test S9 were greater

than the difference between the maximum values of the average curve for
test S9 and the average curve for tests S6 and S8, and were also greater
than tie difference between the individual maximum readings of tests S5
and S8, even though the latter tests were performed with the extremes of
soil strength values (38 and 51 cone index, respectively). This indicated
that sidewall effects were of less significance than variations due to
slight nonuniformities of soil strength within the length of & test car
or to methods of placing cells in the soll mass, and would not outweigh
the advantage of performing two tests in the same soil car.

The Programed-Slip Technique

10. During a programed increasing-slip test (normal test), the rate
of change in the performance variables, i.e. torque, pull, and slip, prob-
ably is greatest at the towed point. Therefore, any difference in test
results that might be attributed to varying slip conditions would be de-
tected if the towed force at the towed point were compared with the towed
force obtained from an equivalent towed~wheel test. -To make such a com-
parison. a number of ﬁééfé consisting simply of measuring the average force
required to tow the wheel in the test soil for a full test car length were
performed in addition to the programed-glip tests. The towed coefficient
(PT/W), obtained from the programed-clip tests, was plotted againgt < me

index of the soil for each tire and cach deflection. This produced =

17



family of curves separated by load. Towed-force values were taken from
these average curves at locations that corresponded in load and soil
strength with the test conditions of each specific, simple towed-wheel
test.  These towedfo;qe values and the results of ‘each towed-wheel test
were plotted égainst cach other to produce the relation shown in figs.

7 and 8. The data indicate that the two testing methods produce compar-
able towed coefficients for a range of test conditions.

11. To provide additional information on the effect of testing
techniques on test results, a series of constant-slip tests was conducted
at several different positive slips for comparison with the results of
a programed-slip test for similar test conditions. Fig. 6 shows
a comparison of pull-slip data over a range that includcs the maximum-
pull condition. It can be seen that the programed-slip data fall within
the range of scatter shown for the constant-slip data. The spread of
the constant-slip data is due in part to the difficulty of building a

300 o oo

250 4

PROGRAMED-SLIP TEST
AVG 0-TO 6-IN.C/=42

@
4
-4
3 200
po
a
150
NOTE: PLOTTED POINTS REPRESENT
CONSTANT ~SLIP TEST DATA
AVE O~ TO 6-IN.CI= 44.
,000 5 10 15 20 25 30

SLIP, %

Fig. 6. Comparison of constant- and prcgramed-slip tests; 9,00-1L,
L-PR tire, 1000-1b load, and 25 percent deflection
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series of test cars that have essentially identical soil properties in
which to run the several tests required to develop a pull-slip relation by
means of constant-slip tests. 1Ir all constant-slip tests represented, the
9.00-1L, L-PR tire was utilized, the load was 1000 1lb, the tire deflection
was 25 percent, and the soil strength averaged 44 cone index (0- to 6-in.

average).

Other Exploratory Testing

12. Additional exploratory tests were found necessary as the pro-
gram progressed., and others may be required in the future because there
are many unknowns that may affect wheel performance. For instance, the
question was raised as to how many passes of the whzel should be included
in a standard test. In some of the early tests, 20 passcs were made; but
these tests revealed that very little change in performance took place
after about the fifth pass. On this basis, the -’ ndard test was estab-
lished to consist of five passes. The effect ¢f speed also may be impor-
tant, and future tests are planned that will establish the degree to which
speed of forward motion affects performance. Scatiter in the test results
prompted an attempt to evaluate the effects of the nonlinearity of the
curves of cone index versus depth encountered in some of the tests, and
it is likely that more such tests will be run in the future. Obviously,
this particular question is complex and probably will require an exhaus-
“ive study for even a qualitative solutiion. In the meantime, an effort
has been made to produce a soil profile in the test cars in which the
cone index increases uniformly with depth for at least the first 12 in.
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PART III: ANALYSIS OF DATA

Analysis Techniques Used

13. Three major classes of independent variables are involved in
the passage of a wheel through soil: (a) wheel geometry, (b) load, ani
(c) soil strength. (Time is not considered in this study vecause all
tests were run at, or near, the same speed of forward advance, i.e. ¢ fps.)
Close examination of the data will reveal that any of the specific inde-
pendent variables involved in this testing program fall in one of these
three categories, and it will be obvious that wheel geometry, for a pneu-
matic tire, should include measures of both size and shape. The dependent
variables that are measures of the performance of the tire include towed
force, pull, torque input, sinkage, and slip. The independent variables
constitute the "cause" and the dependent variables the "effect."

14. The simplest and most direct method of studying the relations
between dependent and independent variables is through the medium of basic
plots in which a single performance variable is plotted against a single
test condition with all other independent variable$ held constant. Tre
introduction of one additional pertinent independent variable will procduce
a family of curves separated by that additional variable. For example, a
single curve of maximum pull versus cone index (soil strength) can be drawn
if tire size and deflection (wheel geometry) and load are held constant.
Additional curves for each load conditicn can be drawn if the load is al-
lowed to vary. Unfortunately, when many variables are involved, the basic-
plot approach becomes unwieldy because of the number of such plots that
are involved. However, it is the simplest method by which the effects of
individual variables can be shown directly and is indispensable for that
reason. In the analysis, the basic plots will be examined first to estab-
lich clearly the trend of data in response to the several varisbles.

19. The obvious alternative to plotting individual variables against
cach other is to combine all of the pertinent independent variables into a
single significant dimensionless term (or numeric) and plot each of the
dependent variables, expressed as dimensionless numerics, against the inde-

pendent numeric. The ideal dimensionless indeperdent numeric must contain
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all of the oignificant variables in the proper proportions and cause the
performance curves for all the tires, under all test conditions, to col-
lapse into a single curve within the band of experimental scatter of the
data. Dimensional analysis has proved to be a useful tool in developing
the form of the dimensionless independent numeric. It must be recognized,
however, that dimensional analysis has its limitations and usuall?‘Serves
only as an intermediate step in the process of producing a dimensionless
numeric in its final form. Numerical coefficients, for 1ns£ance, cannot

be determined by dimensional analysis but must be obtained through experi-
mentation and experience. Also, it is often necessary to perfcrm mathemat-
ical manipulations on the several numerics resulting from a dimensional
analysis in order to produce an optimum independent dimensionless numeric.
vDimensional analysis, then, is a powerful aid in the study of physical re-
lations, but it is limited in itself to the production of qualitative

. rather than quant itative results. Nevertheless, many mobility experimenters
have used this approach, starting with the’same variables, and obtained
comparable end results.? Several numerics emerge from the dimensional
analysis, and it is'nééeésary to choose the dominant one. The numeric
that appears to be dominant in the mobility field is of the general form:

%

W
2
where
W = load, 1lb
T = soil strength, psi
£ = a characteristic linear dimension (such as wheel diameter), in.

P

Basic Data Plots

Towed force and maximum
pull versus soil strength

16. Complete summaries of pertinent data for the towed, self-
propelled, and maximum-pull peints for all powered-wheel tests and results
of 3ll towed tests are includeé in tables 2-6. Plots of towed force
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divided by load (P&/W) and maximum pull divided by load (pu/w) versus 0-

to 6-in. average cone index are included as plates 1-26. The forces were
divided by load because the load varied scmewhat from test to test, and
this ratio was a convenient method of correcting for this load variation
and at the same time converting the results to a dimensionless basis.
These curves show the effect of varying soil strength when dei.ections or
loads are held constant with a single tire and illustrate the extent of
data scatter encountered. Plates 1-13 indicate that PT/W increases

as load increases, with cone index and deflection constant. The towed
coefficient (PT/W) decreases with increasing\cdne index when deflection
and load are constant. When load and cone index are held constant,

P&/W increases with decreasing deflection, as shown by the plot in the
lower right-hand corner of each plate. This progression is reversed for
the pull coefficient (PM/W) (plates 14-26), which increases with decreased
load or with increased deflection or cone index.

Comparisor of single
and dual performance

17. Results from a few tests with the 4.50-18, L-PR tires mounted
in dval configuration are shown ir plates 12, 13, 25, and 26. The tires
were mounted first with no spacing between their sidewalls at 15 and 35
percent deflections (plates 12 and 25), and then with a l-in. spacing at
the same deflections (plates 13 and 26). The plates show that the 4if-
ference in spacing had little effect upon performence. In cbmparing the
results of the tests with the dual 4.50-18, h-PR»tires.with those of tests
with the 9.00-1k, 8-FR tire at the 890-1b load (plates 8 and 21) (the lat-
ter tire has the same diameter and roughly the same width ss the -combined
width of the duals), the following is noted: (a) the towed coefficient is
about the same for the single tire as for the duals, and (b) the maximum-
pull coefficient is higher for the duals than for the single tire. Com-
perison of the towed-force and maximum-pull data from tests of the dual
tires at a 910-1b load with similar date frqm>tegts of singlq;tires with
a 455-1b load (equal loads per tire) again showed tﬁat th§ dual configura-
tions tends to improve maximum-pull performance (plate 27). For example,
the puil coefficient for the single h.50~18,\h-PR tire, 455-1b load, &t &
cone index of 4O, is about 0.33. The same test conditions with the tires
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mounted in dual configuration but with a load of 910 1b produced a pull
coefficient of about 0.46 (average for the O- and 1l-in. spacings). How-
ever, the towed-force coefficient is affected only slightly by the dual
arrangement. Additional tests with tne dual configuration are needcd for
a valid quantitative analysis. ’
Effect of tire size an performance

18. A comparison of the effectiveness of different tire sizes can
be made on the basis of a specific load and deflection as shown in plates
28-31. This type of approach is limited, howcver, because it is useful
only for the specific tires tested, and thus it is not particularly con-
venient from the designer's standpoint. A more convenient coumparison of
the influence of tire size is presented in plates 32-37. These zZraphs
are cross plots fram the faired curves drawn through the data points of
plates 1-26 and show the effect of varying tire width when the diameter
is held constant. The cross-plotting technique involves two approxima-
tions of the actual data points through the medium cf faired curves. The
shapes and general arrangement of the curves appear reasanable, however.
These curves show that the wider tires have lower towed force and higher
maximum pull. The effect of width on the towed coefficient is éreatest
on low=strength soil‘a.nd least on high-strength soil. _'.l'he pull coeffi-

~cient is influenced sbout the same at 8ll strength levels. Similarly,

plates 38 and 39 show that as diameter is increased, the towed force de-
creases and maximum pull increases. Diameter influence va.ries 'slightly

with strength for the tmd data, but the trends for the pull data are not -

very consistent.

Relation of sinkage
t0 Eformance factors

19. It was shown in plates 1-26 that two of the performance param-
‘eters of pneumatic tires, namely, the towed ani pull coefficients, can

be related directly to soil strength with a,fa.‘:lrr degree of gceﬁrtcy for a
single pass of the wheel. Definite relations also can be shown between

sinkage and soil strength and betveen towel and pull coefficiente, respec~
tively, and s:l.nka.ge. These relations are likely to be of - cmsideubla in-

porta.nce in a.nalysia for multiple passes of the wheel. Pla.fes ko-ha ;hoy -

the rela.ticm between sinkage and soil strength for three d:lfterent
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deflecticns of the 4.50-18, U<PR tire at the towed point. The families of
curves sre separated by load in a logical ma.mier;‘ however, it is evident,
perticularly in plates 41 and 42, that sinkage measurements scatter con-
siderably at cone indexes higher than about 40. The maximum-pull and towed
coefficients have been plotted against sinkage {all of which are dependent
variables) for the same tire in plots a and b, respectively, of plate 43.
Althdugh the data scatter somewhat, it would be possible to draw a single
curve to represent all conditions of load and deflection. However, the re-
lations appear to separate an the basis of the test deflection as suggested
in plate 43. It should be noted at this point that the sinkage values used
in this report do not represent physical measurements obtained with a rod
and level or similar equipnent. The flow of sand into the rut left by the
tire prevented this, so it was necessary to compute sinkage values based
on the data that were continuovsly recorded during the test. These com-
putations are covered in Appendix A.

20. An interesting analysis can be made if it is assumied that the

~ resisting force experienced by the powered wheel a.t‘ the maximum-pull point
'is the same as that measured for the towed wheel when sinkage is the same.

Then, at any sinkage, the sutmation of the maximum pull and the towed force
is a measure of the total horizontal force developed by the powered wheel.

In plste 4li, the summation of the maximum-pull and towed-force coefficients
(PM/N + PT/W) is plotted with respect to sinkage of the wheel. These data
represent tests with a 4.50-18, 4-PR tire. It cen be seen that the sum of
the towed and pull coefficients 1is essentially constant for a wide range

of sinkages; however ,‘a distinct curve can be drawn to represent each tire

_deflection. Trse data indicate the possible existence of an effective

strength-of-soil coefficient similar in form to a friction coefficient.

Analysis of Wheel Force Systom

21. Torque is a dependent variable that has received ‘only super-
ficial attention in this analysis. Primary emphasis has been placed upon

- relutins the towed force, maximum pull, and sinkage to the independent

varisbles since these relations have the most immediste practical value.
In later detailed enalysis of powered wheels, however, it probably will be
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useful to equate input £o output by considering that torque and load con-
stitute the input and that bearing and transmission losses plus pull and
the soil reaction are measures of the output. For a steady-state condition,

the forces acting on a powered, moving, pneumatic-tired wheel are as shown
in fig. 9.

QIRECTION OF TRAVEL W

Fig. 9. Forces acting on & powered, moving, pneumatic-tired wheel

- point of maximum deflection of tire
soil reaction (includes thrust, rolling resistance, etc.)
torque input to axle and MM = M at the maximum-pull point
mechanical torque losses ;

= pull and P, = P at the maximm-pull point; also Py = pull

at the towed point :
r, = deflected radius (a/2 - bm) (normal to plane bec)
. W = load on wheel

o >
"

Tl

a = angle between plane of contact (bc) and soil surface;

~aT=a§t PT und‘annaa.tPu-
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22. The point of application of FR is unknown; however, if it ig
assumed that it acts at point A, which is the point of maximum deflection
of the tire, the problem is simplified greatly. Further, tire deflection
studies3 have shown that the contact area between the tire and soil approxi-
nates a plane sloping upward in the direction of travel (plane bc in fig. 9,
page 27) and that the point of maximum deflection (A) occurs about midway

along the contact surface.
23. Based on the sbove approximations, it is possible to establish

certain equalities among .he forces making up the system. The soil re-
action FR can be broken down into a verticsl component V and a hori-

zontal campcnent H . Then, summing the forces in the vertical direction:
z Fv t V-W=0

or
V=W

and summing the forces in the horizontal direction:
z FH : H-P=0

or
H=P

Summing the moments about D , the following equation can be written.

Z N at D:

M-M - [h' (rd cos a)J - [v (rd sin a)] =0 (1)

Substituting the equalities V =W and H =P and considering the fact
that calibrations of the equipment have indicated that Mi ~is small enough

to be negligible, equation 1 can be simplified to:

=Pcosa + W sina (2)

a'l=

4. This eguation establishes first-order relatiors among the forces
acting on the tire and data from the test program can be substituted in the
couation to test the accuracy of the assumptions involved in this relution.

Equation 2 cannot be used for predictions, however, because several of the

28



variables are not known before the test is performed.

25. The force FR can be replaced by a single normal force N and

a tangential force E£ acting at a point A as shown in fig. 10. A

DIRECTION OF TRAVEL wu

ncosa:,a N
KN KNy = KN SIN @ o |
€___ |;‘§/~¢z

KN,=KN COS

Fig. 10. Component forces of soil reaction (FR)

constant shear coefficient, K , can be assumed so that Zt = KN . Based on
studies of the distribution of normal pressures acting on a deformable
wheel,h it is assumed that N will pass through the center line of the
wheel axle. The assumptions mentioned in paragraph 22 also are included
in this analysis, and therefore the force N will form the angle & with
the vertical as shown in fig. 10.

z FH.: P+Nsina-KNcosa =20

or
KN cos @ =P + N sina {3)

29




ZFV: W-Kisinaa=-Ncosa=0
or
W=KNsina+Ncos a (l;)

EMatD: M=Kir, (5)

or in terms of the components of Ki:

M = KNy (rd cos Q) +KNv (r(1 sin a) (6)
but mH=}{NcoslzP+Nsina (7)
and 1(NV=KNsina=W-NC°Sa (8)

substituting equations 7 and 8 in equation € and reducing yields

M= (P +HN sin 2) (rd cos a) + (W - N cos &) (rd sin 0)

M=F (rd cos a) + N sin « (rd cos @) + W (rd sin o) - N cosa(rd sin a)
M=P (rd cos ) + W (rd sin a)

or

=P cogsQ + W sina (9)

R

this is identical with equation 2, and at the maximum-pull condition this

equation becomes: !

Ty = Py cos o + W sin o (10)

26. If the resul.unt of the normal forces acting on the wheel
passes through the center of the axle, then the sum of the tangential
forces KN is zero for a towed wheel, and the force system for the towed

wheel can be represented as shown in fig. 11.

ZFV: W-NTcoqu=0
or

V=W =Npcos o (11)

30
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AN DIRECTION OF TRAVEL wu

Nr

l
le

Fig.-11. Forces acting on a towed wheel

ZFH: PT—NTsinaT=O

or

PT = Ny, sin o (12)

I Mat D: Ny sinag (rd cos aT) - N, cos q (rd sin qr) =0
P, (rd cos qr) -W (rd sin qr) =0

W sin
P .—.-—_—-—qr-
T cos a,r

=W tan a, (13)
27. At this point, various approximations can be made and substi-
tuted in the equation Mb/r a = PM cos GM + W sin QM » and depending on the
set of approximations used, the results can be slightly different. Three
fairly logical groups of approximations will be discussed.
Case I. In this case, the only approximation is that °‘1' ~ QM » SO

31
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if the equality W = P,P/ta.n % (see equation 13) is substituted in equa-
tion 10, then

PT cos ql.
—Ii- = I’M cos q + W (sin GM) (14)
and if
% = %
then
;M-}:; = (PM + PT) cos &, (15)

Case ITI. If it is assumed that for small sinkages and correspond-
ingly small values of «a , cos aMns 1l and tan aT = sin C:M s then

Py~Pycosq, (16)
and
Pp =W tan @, ~ W sin o (17)

Substituting equations 16 and 17 in equation 10 yields

-?i- ~ P, + Py, (18)
Actually, sinkage and thus «a are slightly greater at the maximum-pu:l
condition than at towed condition so that C!M > a’l‘ s but for a given « ,
tan @ > sin @ . Therefore, the inequalities incorporated in equation 17
tend to balance each other.

Cage III. The basic approximation in this group of assumptions iz

that NT sin qr ] NM sin aM . Substituting this expression in equation 12

yields

PT ~ NM sin Oy (19)

At the maximum-pull condition, equation 3 would be written

KN cos g = Py + Ny, sin q (20)

Then substituting P‘l‘ for NM sin aM s equation 3 becomes

KNcosaMzPM-l-PT

32
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or

P +7
M T
KN = cos Q. (21)
But *
KN = gﬁ (see equation 5)
Therefore, _ d
P_+P
R A (22)
4 M

For most tests, it can be shown that GM‘> a& , but for a given wheel load,
NT > NM . lherefore, the 1nequa11t1es in equation 19 tend to balance each
other.

28. Each set of approximations involves the substitution of
a& for QM . In most instances, a& < ah » but in cases II and III, there
arce factors that tend to compensate for this inequality. In case I the in-
equality ic considered to be negligible. The angles ¢;r and aﬁ. were de-
termined for a few special tests. The data from these tests are presented
in the following tabulation, together with the results of calculations
obtained by means of equation 10 and by the equations derived from the

various simplifying approximations, equations 15, 18, and 22.

Messured
MM Calculated ﬂu, ft-1b
aM QT zM ft- Case I Case II Case III
Tire Size deg deg in. 1 Eq 10 Eq 15 Eq 18 Eg 22
4,50-18, 4L-PR 18 12.5 2.89 171 175 140 148 156
6.00-16, 2-PR 7 L.6 C€.90 326 32€ 302 304 306

These data lend credence to the azsumptions used in developing equation 10
and seem to indicate ithzt, of the additional approximations used, those in
case III fit the data best

29. In plate 45, tre input torque divided by ihe deflected radius
is plotted apainst the svmmation of PM + PT . Scatter of the data in ihis
plate is relatively small, probably because the values plotted on toth axes
arc affected in cqual proportions by soil strength. The equation of the
straight line passing chrough both the cripgin and the mean coordinates of
all the data is



M_ (23)
r. 0.97

d

Of the equations previously derived, equation 22, MM/'rd = ?M + PT/bos QM ’
most nearly approximates this emp” “ical relation. The angle whose cosine
15 0.967 is =~ 1L°45', A value of this magnitude for Oy is only slightly
larger than the average OM for the special tests mentioned in para-
greph 28. The date shown ir. plate 45 represent tests with 10 different
tires covering a deflection range of 15 to 35 peféent and a 0- to 6-in.
zone index range of 1h to 7l.. Data for these tests are given in table 5.

30. In plate L6, the input torque divided by the deflected radius
is plotted against the wheel load. The equation of a straight line drawn
through the origin and the mean coordinates of all the data points is

éz

T = 0.380W (2k)

[oN

The scatter in the plot is quite large in comparison with that in the
previous plot, and this probably can be attributed to the fact that MM/fd
is dependent to some degree on soil strength, whereas the load is an in-
dependent variable. A review of the data indlicated that there is a
tehdency for the coefficient in equation 24 to increase in proportion to
soil strength. The data showr. in plate 46 represent the same tests as
those shown in plate 45, ard these data also appear in table 5.

31. From this analyuis, a performance prediction equation can be
developed, e.g. an expression for computing the maximum pull that can be
developed by a pneumatic tire operating in dry Yuma sand can be obtained
by combining the cquations developed from the analysis of the wheel force
system with the empirical relation described by equations 23 and 24. Com-
bining equations 23 and 24, it can be shown that Py * PI/O.96',7 = 0.380 W ,
or P, + P, =0.367W . Next, substitute W tan & for P, (see equation

M T T T
13) in equation 25 and solve for P, &s follows:

PM = 0.367T W - W tan a&

and reducing

34



P, = (0.367 - tan X)W o (25)

where W 1is a known quantity and tan a& can be estimated from relations
previously developed (see plates 1-13). The, coefficient 0.367 is em-
pirical, and it represents the result of tests conducted on an average

soil strength of L4l cone index. It will increase or decrease in proportion
to soil strength, and since tan ay, = P&/W (see equation 13), this value

will decrease as soil strength increases.

Numeric Plots

32. The general dimensionless numeric w/&za referred to in para-
graph 15 is based on dimensional analysis; and can be modified extensively
as long as the dimensionless quality is not destroyed. Several variations
of the numeric have been investigated, each utilizing cone index for the
soilrstrength term. The linear dimension squared (12) has been modified
to bd (tire width times diameter), and &d (deflection times diameter).
I» the rormer case, there is no term to describe the deflected shape of
the tire, and in the latter, there is no tire-width term. Since both de-
flection and width are known to influence tire performance, it is unlikely
that numerics that fail-to include these parameters will provide a basis
for correlation of the performance of all tire sizes under a wide range of
test conditions.

33. Recently, iwo numerics that incorporate tire dlameter, width,

and deflection have been proposed. One of these is - and the
other is Aw0.5v " where: CI x & yBd
CIdDb d
W = load, 1b
€I = O~ to 6~in. average cone index, psi
n = a constant, 3.1416....
5 = hard-surface tire deflection, in.
b = tire width, in.
d = tire diameter, in.

The first numeric 1s dimensionless and was suggested in a letter to WES by
Lt. Col. A. D. Sela of the Israeli Army.5 It approximates the contact
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pressure of a pneumatic tire resting on a hard surface divided by fhe cone

index of the soil. The second numeric, developed by Wilson, Nuttall,

ihaimond, Engineers, Inc. (WNRE) from an analysis of the Yuma sand test data,

at first glance appears nondimensionless by a factor of 10'5 s but WNRE

has attempted to prove that this numeric, "_"Hﬁ'g_' , is dimensionless.6
CIdbv '~ d

34. The WNRE numeric has been used in plates 47 and 43 to group
all of the test data into a single set of plots. The towed-force-over=-
load numeric (P&/W) and the sinksge-over-diemeter numeric (z/d) are used
as measures of performance at the towed point in plate 47. In plate L8,
the numerics used %o ra%e performance are the maximﬁm-pull-over-load
(E&/W) and the sinkage-over-diameter (z/d) ratios. The sinkage values
used in the data in plate 47 were those measured at the towed point, where-
as the sinkages used in plate 48 were those measured at the maximum-pull
point. The scatter of the data points in every plot is ccnasiderable. How-
ever, in view of the wide range of soil strengths, fire sizes, loads; and
tire deflections represented, it can perhaps be considered encouraging that
in each plot there is a strong central tendency that can be indicated by
a single curve as shown. )

35. These data plots, which contain all the available points, show
that all the test results tend to fit into the same general range, but they
are not suitable for studying the trend for each tire or for comparing these
trends. A more informetive comparison can be made by delineéting the re-
lation between the numerics separately for eachbtest tire and then éssem-
bling these lines on a single plot. This procedure was used to produce the
plots in plates 49-54. (The measures of tire performance are the same as
those used in plates_h? and 48.) Plates MQ ahd 50 have beeh plotted on the
basis of the Sela numeric; plates 51 and 52Temploy'the hard-surface contact
pressure divided by cone index (for a direct<cqmparison with the Sela nu-
meric), and plates 53 and 54 use the WNRE numeric.

36. The data curves do not’collapse well in any of these plots; al-
though with some notable exceptions similar curve shapes result. The \
sinkage numerics in‘particular spread rather widely at the higher values of
the independent numerics in all the plots.. In each plot of the towed~
coefficient numeric, ihie curve representing the data for the 1.75-26 bicycle
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tire curves in a different direction from the predominant trend. The towed-
coefficient relation for the 16x15-6R Terra-Tire also curves ir this menner

for the Sela and contact-pressure numeric plots but not for the WNRE nu-
meric plot. The best overall relations were evidenced in the camparisons
of the maximum-pull numerics with each of the three independent numerics.
However, in these plots, the 1.75-26 bicycle tire data again did not con-
form well to the trend of the majority. Also, the dats from the small-
diameter 4.50-7 tire were not well contained within the common data range
in these plots. It is of some interest tc note that the Sela numeric and
the contact-pressure numeric locate the 4.50-7 #ire maximum-pull data in
approximately the same relative position on the respective plots, but the.
relative locations of the 16x15-6R Terra-Tire data are quite different.
In most other respects, the Sela numeric and the coxita.ct-pressure numeric
produce essentially similar results. It must be concluded that no one of
the three independent numerics examined can be shown to be definitely more
useful than the others on the basis of these data plots.

U. 5. Army Transportation Research Command Analysis Method

37. The U. S. Army Transportation Réseu_:ch Command ( TRECOM)* has
done much field testing in snow and sand in an effort to develop criteria
for use in vehicle mobility design. ‘A-large portion of this ‘work has been
concerned with the use of scale models to predict performance of full-size
vehicles. This work has resulted in the development of a .technique for
evaluating vehicle performance that utilizes a measure of reiative effective

soil strength, termed Cps which }is cbtained from ,pengtraticn ‘te,sts with |

circular flat plates\. A canplete\discussion of thé, cp cbnéept is con-
tained in reference 7, which was prepared under contract with TRECOM. _

38. Data from the maximm-pull points for the 4,50-18 tire tests
yield the families of curves in plate 55 when treated by the TRECOM method;
It can be seen that the terms on both axes of both plots are dimensionless
and that the numeric on the horizontal axis is of the same form as that in
raragraph 15. Data from the towed points of the same tests vere used to
draw the curves in plate 56. ’

'39. It was noted that the towed coefficient (P,IJN) md. the a:lnknge

*  Now U. S Army Aviation Mnteri;l Luboratory. "
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vheel diameter (z/d) plots in plate 56 were in apparent disagreement with
the results of tests performed by TRECOM@ on a 6.00-16 and & 9.00-14 Model
Marsh Buggy (MB) tire in sand in that the WES curves are concave upward
whereas the TRECOM curves are convex upward. (Copies of the TRECOM plots
are included herein as plates 57 and 58.) 1. ults of tests performed with
the 9.00-1k, 2-PR tire indicated that this difference is contingent upon
the load and scil strength combinations involved. The curves for z/d in
the upper plotkof plate 56, all of which are concave upward, were drawn
from data points for widely varying loads and soil strengths. Plates 59-61
show that the curves may be‘either convex or concave upward depending upon
soil stfength and load conditions. The curves for constant soil strength
are concave upward for the higher strengths (approximately c, = 0.70 to
0.80), but the trend suggests that they may become convex upward for low.
soil strength (c < 0.40). If the data are plotted for specific loads
(solid curves), the performance curves tend to be concave upward, with tre

;possib;e exception of the very light loads at 15 percent tire deflection.

Since there is a separation both by scil strength and load, it appears that
the numericv‘W/br]bd will not serve as a common basis for correlation of
the results of tests for a wide range of load and soil strength conditions.
Note that the c, values used in plates 55, 56, ahd 59-61 are based upon

a l. h-in.-diémeter circular plate, so that the ratio of piate diameter to
 tire diameter is about 1:19.4 for the two t1res involved.

~ Land Locomotion Laboratory Analysis Method

40. 'The.Land Locomotion Ldboratbrj (un), u. s. Army Tank-Automotive

: Cdmmnnd,'has developed a number of formulas for the prediction of vehicle

performance, based upon the six soil values proposed by Bekker. The de-
tails of the development and application of this method are given in

- reference 9. To evaluate these formulas for general use, several repre-

gsentative WES tests were anslyzed by this method. considerablg aifficulty
was encountered in applying the sinkage formulas to these data because the

- depthepenetration curves for three different-sgize circular piates vere(npt
~ parabolas (did not plot as parallel straight lines on logarithmic-paper)
as was assumed in the development of the equations. The parameters needed
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for use in the equations were obtained from parabolas drawn (by statistical
methods) to best approximate the actusl load-penetration curves.

k1. Plate 62 shows measured sinkage at the towed point plotted
against sinkage predicted from the appropriate LIL formula for the 4.50-18,
LPR tire. Although several data points fall above the one-to-one line, '
this line more nearly represents one boundary of this group of data. ‘
Similarly, a line with a slope of one on four can be used to represent the ’
other boundary. In any event, the proposed formulas do not closely predict
the actual sinkage of the towed wheel. The sinkage measured at the maximum-
pull point is plotted against predicted sinkage in plate 63. The predicted
values again scatter widely, but there is a tendency for thu“ predicted
values to be more evenly dispersed about a one-to-one relation. Plate 64
shows the relation between the towed force measured in the test and the
values predicted by the LLL equations when ‘the values of sinkage predicted
- by the LLL equations esre used. The majority of the predicted values are
larger than the measured ones, and the data points sre badly scattered.
Plate 65 shows the relation between the towed force measured in the test
and the values predicted by the m.x. equo.tion when the mwed mlues of
sinkage from the actual test data are used. With a few exceptions, the
predicted values are smaller than the measured values, and the one=to-one
line seems to be a boundafy. However, there is less scatter.




PART IV: CONCLUSIONS AND RECOMMENDATIONS

Conclusions

L2, The following conclusions concerning the first-pass performance
of the pneumatic tires included in this program can be drawn from the
analysis and tests that have been performed to date:

&. In spite of the relatively high degree of control exercised
in preparing the soil and performing the tests, there is a
considerable scatter of data in many of the plots.
Nonlinearities in the curves of cone index versus depth
are responsible for a large portion of the scatter.

b. Definite, orderly relations exist among the dependent
performance variables such as maximum pull, towed force,
sinkage, and torque.

c. Tire performance improves with (1) increasing cone index,
(2) increasing tire deflection, (3) increasing tire
dismeter, (4) increasing tire width, and (5) decreasing
load.

d. Two tires mounted side by side in a dual configuration
require about the same towed-force-over-load ratio as a
single tire of the same size, other cond.itims being equal.
However, the dual arrangement produced aomewha.t greater
maximum-pull-over-load ratic than the single tire under the
same circumstances. |

s | e. None of the numerics using cone index as a soil strength
i - parameter produced the desired degree of correlation with

': the various dependent performance numerics. However, the
progress that has been made by using dimensionless numerics
indicates that the ultimate 6b.jective of establishing single
relations between the mious dependent numerics and the
independent numeric can be achieved. |

f. The TRECOM analysis system failed to produce ulequte cor=

relation of the data. It is difficult to determine whether

this is caused by inadequacy of the form of the numeric or

ko
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by the p value that is used to quantify the soil strength.

g. The analytical approach developed by LLL failed to produce
acceptable predictions of sinkage due, partly at least, to
the fact that the plate-penetration curves were not truly
parabolic.

Recommendations

43. As a result of this study, it is recommended that:

Efforts be continued toward development of a suitable
dimensionless numeric for correlation of the performance
data for single-wheel tests.

b. Tests be conducted with Lxhk and 6x6 full-size vehicles to
demonstrate the relation of their performance to the single-
wheel tests.

Tests be conducted in at least one additional type of sand.
A program of fundamental studies be pursued to explain the
influence of the individual variables on the performance
of pneumatic tires in soft soils.
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Table 1
Tire Data
mnt{cn Carcass Bection M-&rﬁcow
SQctim mu: Meas Rolle on=
Deflece Reight, in Tre ing Cir- tact tact nct. Contact
tion Load '5 Diam ct-fer:nce Aru Langth Width Pressure
$ I Losded m Losded _;x.-g; Losded in. £t sgis. _1in. _in. _ pei
1.75-26, Bicycle
15 100 4.3 k2.1 1M 119 1.72 1.8 28.17 6.52 2.2 3.9 0.7 ks5.k !
15 225 91.0 93.2 1.0 119 1.77 1.8 28.11 6.52 2.h k1l 0.8 91.8 :
35 100 12.4 13.3 1.0 091 1.69 2.02 28.1T 6.k 6.1 6.1 1.2 16.2
35 225 33.0 3.8 1.8 091 172 201 28.17 6.0 5.9 5.9 1.2 38.0
4.00-18, 2-P ;
15 325 3.1 0.6 3.3% 2.83 AS5T ATH 2.1 6.70 9.7 5.6 2.0 33.5
15 500 .8 50.6 3.38 2.88 462 AhTL 26.26 6.78 9.6 5.1 2.0 52.0
15 630 Sh.2 5.0 3.2 290 k.63 kT2 2.3 6. 1.1 6.0 2.1 56.7
15 750 6.7 70.0 3.5 292 L6F MT3 2.5 6.80 11.8 6.0 2.h 63.5
3 325 15.3 159 3.32 2.09 AA8 AT 6.6 6.57 16.1 1.2 2.6 20.1
25 500 28.0 2. 3PN 2,50 MM b7 22618 6.8 115 7.5 28 8.4
25 60 29.9 .6 3.3» 25 d5T b8 2618 659 1.5 1.5 28 . 3.9
25 1000 .9 50.8 3.38 2.5 s 62 AhBO 26.26 6.68 18.h 7.7 28 5.2
35 100 1. 1.7 3.30 2.17 k30 K90 26.10 6.3 26.3 8.6 3.7 3.7
35 325 108 11,5 3.32 2.23 Abh3 AB1 26.0h 6.7 21.5 8.0 3.2 15.0
35 500 15.1 15.9 3.32 2.17 A.AM8 A.98 26.16  6.M7 25.5 8.7 3.5 19.6
35 630 189 19.5 332 2,19 bb9 5.2 2.1k 647 28.3 9.2 3.7 2.2
3 1000 29.5 30.6 3.} 2.6 AST 5.08 26.38  6.07 1.7 9.2 3.5 %.0
A.50-18, M-PR
15 55 314 N.T 3.80 3.23 MT78 503 2T.20 6.86 n.9 59 2.b 31.8
15 700 519 52.3 3.80 3.23 480 5.00 27.10 6.%8 u.7 6.1 2.3 9.
15 910 69.2 T0.0 3.80 3.23 M90 5.0 2.0 6.90 12.9 6.1 2. 70.h
> 20 1.6 8.0 380 28 ALT0O 510 2.0 6.9 2.4 1.7 3.4 2.4
a “55 13.6 15‘3 3‘&) 2.&5 "n 5.21 "om 6-“ 22.9 1.9 30‘ 19-8
25 . T00 2309 2‘.5 3.m 2.35 tcﬁ 5.” mom 60% 2.2 8.0 3-3 nos
k- 910 1N.0 31.7 380 2.8 L8 5% 2.0 6.8 3.4 8.0 3& 8.7
1 M5 7.3 8.0 380 24T ATO 5.5 2.0 6.53 .1 9.6 k.2 12.9
3% 920 B9 9.9 38 24T VT8 5.9 2.0 6.57 .3 9.7 ko 2.0
35 m ﬂ-’ 3.“ 20‘? ‘on ﬂ.m 6'” n.’ . m.e ‘03 31.6
5 M ».2 a7 3.& t.l‘l_ b.18> 5,66 21.)0 6.5 8.5 0.2 b3 %.8
15 2% 9.7 21 e Mgt 6M 6m 258  T.00 200 1.{ 3.6 12
ls_ m 0 .0 5.3 l.ﬂ 6051 . 60" ao“ . T.00 a.0 Tt ’ 3‘2 15-0 .
. 1’ . ‘s’ n-! u., 5. ‘oa 6!“ 6-g uu& T-@ ”0’ ?ls . !é ) @-?
15 80 .5 59 50 M3y 668 680 ATA TOE M2 T3 32 Ma
28 225 AL MM 503 3.76 680 6.86 2.5  6.80 a._l WY M6 6.0
8 .’5 906 19.0 ’OQ 3.” 60” T.W "&” 66& lz mo 5.3 no. )
-, 38 g u-‘ “-o B s.» 77 ) 6-93 no“ . 6-‘3 ”o - 9.8 h. s _ 15.
” ' m :;‘ 'o~ S-Ol ,0“ ‘t : 7.” "o” 60“ ”o’ ' n-@ C 5'9 5.0
5 80 135 W0 5.03 a1 657 1.8 ;60 6.6 ST 10 5.6 183
5 1290 a.h 2.3 500 38 6.60 T.53 me 6.m sh.3 U6 ST 23.8 -
» o
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Table 2 (Continued)
“Test — Deflection losd Towed Torque  Sinkage  Suip OB in.
No. Station % pi ) Force, 1b ft-1b in. % Avg CI

L.C0-18, 2-PR ' ontinued)

S232A 125 15 559 -T5 0 1.06 «0.6 61
s232a 115 15 562 -T6 0 0.87 0.6 61
s692 8 15 622 «230 0 2.84 -21.2 35
S325A 92 15 654 =106 0 1.0k ~0.5 €2
S68A 92 15 658 -193 0 1.63 1.7 50
STTA gk 15 680 =160 0 1.b7 9.3 56
8323A 87 15 T84 =171 0 1.5¢ =3.6 ST
S58a 91 25 303 -83 0 1.8% «10.3 2L
S211A 95 25 330 -76 o] 1.50 4.8 26
S211A 100 25 333 76 0 1.3 9.1 2%
S21lA 105 25 339 87 0 .1 9.6 26
S212A 125 25 340 -24 ) 0.25 «2.0 k6
321zA 1ns 25 348 24 0 0.37 -1.1 L6
S3iA 96 25 350 =21 0 0.20 0.0 58
S8 98 25 352 -23 0 0.19 <0.5 56
ST2A 86 25 Ly7 =163 0 2.82 -12.0 23
£326A - 81 > 576 T (] 2.3 «1k.9 25
S221A 105 25 510 k9 B) 0.67 1.k 50
82224 12 25 512 -% 0 0.52 1.0 ¢!
5221A g 2% 515 =53 0 0.62 -2.4 50
70K 93 &5 519 «147 0 1.9 «15.6 35
8:.2A 11s 5 %20 -39 G 0.h5 «2.9 T
375‘ ” 25 531 "Ts 0 0-79 -2-7 ’ 58
853A Br . 28 547 =110 0 1.3% 4.1 &
8T3A 96 ks 553 -0 0 2.08 4.2 60
£313A 9h 2 &1 286 0 .43 .37.0 2
83134 102 5 6hS ~322 ¢ k.70 -3%.1 22
822k 125 . 25 669 - A5 ¢ o.M 08 17
531 22 I 612 220 o 2.52 -19.8 3
832A g! s 678 57 0 0.60 0.5 62
Ssha < o 619 . D .19 M2 W
8307A ®. 3 61 “1% 9 1.22 2.5 W
820k s 2 - 689 M8 0 0.8 «J.6 15
LiL T T § 2 . &0 -83% ) 0.85 L %6
8223 105 23 698 -} 0 °.13 =1.5 b
8223 95 F 708 T3 0 0N 2 U B
8654 85 2 . 1000 MO -0 38 239 %
83274 9% a3 w3 a2 o am -l M
881a g -5 - 1056 =303 0 2.6 -15.6 62
883 K] 1070 -39 0 2.32 «19.6 58
82204 126 29 @ <11 0 0.67 kel T2
SA9M WS 25 . 108k -5 L0 1.92 «5.9 )
82194 95 s 3 . 1090 2k 0 20 .6 5%
8312a  we 35 109 RS ] 0 0.3 0.7 2
St 9% 3 186 22 o .13 1.4 20
9N 3% wr -l 0 M
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Table 2 (Contimed)

Test Deflection  icad Towed Torque  oinkage  oip  0-D in.
No.  Station % b Force, 1b ft-1h in. $  AvgCI
4.00-18, 2-PR (Continued) | ‘
ST28A 93 35 190 -23 0 c.70 -0.8 21 i
ST20A 91 35 210 <10 0 0.06 -4.2 50 !
S229A 96 35 309 <91 0 2.05 <14.6 19 5
5229A 90 35 30 -89 0 1.9% -15.9 19 i
S229A 160 35 315 =79 0 1.54 -14.6 19
S55A 88 35 325 -67 0 1.23 6.0 25 |
S229A 105 35 333 (3 0 1.82 -1h4.6 19 :
52304 115 35 335 . .22 0 0.29 -1.b 56 S
S230A 125 35 30 -2 0 0.23 -0.9 56 ~
S60A 98 35 3h7 -29 0 0.47 -3.1 L8 3
5334 115 35 %30 «200 0 4,08 «23.0 17 ]
S33a 125 35 490 «205 c 3.58 -30.0 17 g
S226A 1s 35 502 -29 0 0.21 <0.6 71 ; ]
S217A 195 35 503 -ko v} 0.34 1.7 L8 i
§218A 125 35 504 -29 0 0.27 -0.6 65
S225A 105 35 504 <35 0 0.4 -1.2 50 3
S226A 125 35 504 -28 0 0.25 1.2 T1 4
S2184 115 35 505 -29 0 2.15 -1.7 65 3
S217A 95 35 509 -52 0 0.32 -1.2 48 i
S225A 95 35 509 =36 0 0.42 -0.6 50 I
gh3A 115 35 510 -3 0 0.l -1.7 Tl
S35A 8k 35 519 -62 0 0.61 -1.2 Lo g
S51A 90 35 520 «50 0 0.57 4.2 60
Sh3A 125 35 522 =45 0 - 0.12 -1.7 T
Sh3a 100 35 526 -33 0 0.07 -1.2 T
Slsa 91 35 528 <65 0 0.60 4.7 L6 B3
Shlp 100 35 530 -a3 o] 0.89 -2.2 T ¢ E
s43a 85 35 532 -ho 0 0.0k 0.6 N :
Shha 115 35 535 =98 0 0.91 -3.2 7 :
Shkha 125 35 535 -90 0 10.70 -3.2 T 3
S310A 95 35 536 -1k -0 2.15 <9.3 25 ]
S320A 95 35 53 -1k 0 0.39 0.0 _56
S63A 97 35 538 <91 0 0.97 =b.7 L2 3
5334 100 35 540 -67 0 0.58 =5.7 L6 !
shla 8s 35 545 =103 0 0.77 =0.3 Tl 4
skoa 92 35 557 = <30 0 0.29 -1.0 61
- 833A g5 35 562 <90 0 0.65 -2.3 4§
S39A 88 35 572 -39 0 0.30 -0.6 75
Sh1A 88 35 573 -4 0 0.59 -2.7 58 13
8311A 85 35 615 =233 0 3.15 -24.0 24
S328A 93 35 648 -23h 0 2,94 -23.0 26
S317A 100 35 668 -89 0 0.76€ «2.5 L3
$315A 9k 35 - 903 =456 0 5.53 <48.1 25
83154 99 35 908 -528 0 6.34 -52.7T 2
S315A 101 - 35 955 -561 0 ‘6.17 «50.4 25
SOTA 91 35 985 -332 0 2.97 ~19.0 43
S315A 106 35 996 =525 0 5.36 «35,1 25
82154 92 35 1035 =LOT. 0 3.83 -30.7 36
8215A 9 - 35 1040 <471 0 4.65 «30.7 36
S316A 121 35 1045 -348 0 2.91 -11.1 38
S316A 116 35 1049 =353 0 2.83 -15.6 38
(Continued) ‘
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Table 2 (Continued)

“Test ~ Deflection  1oad Towed  Torque  Sinkage  SWp -5 in. :
No. Station % 1b Force, 1t  ft-1b in. % Avg CI P

+ e AT

4.00-18, 2-PR (Continued)

ST6A 98 35 1055 -193 0 1.30 4.7 58
S318a 97 35 1057 =201 0 1.81 -3.1 1Y
5215A 105 35 1058 -b36 0 4.23 -28.3 36

STha 98 35 1060 -213 ) 1.55 -3.8 60

SLTA 85 35 107k -280 0 2.13 <10.7 ko
S216A 17 35 1100 -184 0 1.53 4.2 b6
S216A 125 35 1102 -181 0 1.53 -3.6 46

k.50-18, L4-PR
S161a 95 15 448 -136 0 2.0k -1k.9 28
S172a 128 15 460 By 0 0.8% -3.b 5k
S206A 125 15 k62 -89 0 1.15 -8.2 39
S356A 93 15 L6T -126 0 1.91 =12.k 33
S5162A 125 15 467 105 o] 1.27 -7.1 38
s172A 122 15 L68 -85 0 .92 -3.4 sh
51894 105 15 468 -69 0 0.83 -2.9 47
S190A 115 15 468 -58 0 0.66 -2.h 62
S205A 95 15 468 =148 0 2.17 -19.5 28
51824 125 15 469 =TT o 0.73 -3.9 56
S161A 102 15 k70 =147 0 2.13 -14.9 28
S171A 93 15 k70 ~156 0 2.k6 -21.6 31
S181A 95 15 kT0 =109 0 1.4% -10.0 k6
S1A9A 97 15 470 -69 0 0.78 <b.h k1
S19CA 125 15 b1 -58 o] 0.66 -1.8 62
§205A 90 15 b2 -167 0 2.45 <17.5 28
S205A 103 15 Ltk ~162 0 2.34 -19.5 28
51814 105 15 b7 -99 0 1.15 -7.8 46
S171A 102 15 Y] -159 0 2.31 -18.8 31
$182a 115 15 480 ~87 o . 0.93 -6.9 56 ¥
51334 91 15 481 -45 6] C0.70 -0.5 59 ‘ !
5206A 115 15 L8i -9l 0 1.17 8.2 39
S162A 115 15 L85 -109 o} 1.33 -8.3 38
"S141A 93 15 kg2 -65 0 0.78 -2.0 55

S112A a1 15 478 =93 o 154 =8.1 uh
S366A 97 15 736 «139 0 o l.22 b, 7 57
53604 92 15 759 =209 0 1.98 =12.4 k2
S163A 93 15 892 417 o) 4,23 -31.8 33
S163A 103 15 906 - 0 L.27 -31.8 - 33
$188A 17 15 937 -239 0 1.60 8.2 57
$188A 125 15 9k0 240 0 1.53 -10.0 57
816kA 125 15 oll ~373 0 3.05 -20.9 43
S164A 115 15 957 ~368 - 0 3.03 -20.9 L3
S187A 105 15 96k -187 0 0.92 -2.8 69
S1koA 98 15 965 =250 0 1.69 =11.1 59
S1k2A 97 15 965 -229 0 1.62 5.7 60
S187A 95 15 972 -189 0 1.1k 3.8 69
S353A 91 25 ars =43 0 1.19 b7 19
S1G2A 125 25 2719 =17 0 0.05 «1.0 T0
S134A 92 25 280 18 0 0.69 «l.3 59
S191A 105 25 280 -18 0 0.03 «0.5 55
5201A 96 25 281 k5 0 1.01 6.5 22

(Continued)
(Sheet 4 of 18 sheets)
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Table 2 (Continued)

- B132A

“Test Deflection  Load Towed Torque  Sinkege  Siip 05 in.
No. Station % 1b Force, 1b ft-1b in. % Avg CI
4.50-18, 4-PR (Continued)
5165a 95A 25 282 -42 o} 0.98 «6.5 26
s192A 115 25 286 -18 0 0.00 =0.5 70
S14kTA 20 25 268 -ko o] 1.17 -.9 22
S165A 105 25 288 -kl 0 0.94 -6.0 26
81664 118 25 288 ~26 0 0.ks -3.5 38
$198a 125 25 288 -18 0 0.1 <l.k 67
S166A 126 25 289 26 0 0.40 -2.9 38
S2024 125 25 289 -29 0 0.40 -3.9 37
S191A 95 25 290 -18 0 0.00 -0.5 55
§201a 105 25 291 -l5 0 0.92 ~5.5 22
S202A 116 25 294 -29 o] 0.45 2.9 37
S198A 116 25 295 -19 0 0.13 -0.9 67
$138A 97 25 298 «20 o} 1.03 -0.6 57
S197A 100 25 301 =20 0 0.25 ~0.9 52
S1l13a g5 25 302 =21 0 0.71 -2.0 4o
S197A 90 25 302 -20 0 0.19 <1.4 52
S136A 93 25 380 -26 0 1.09 «0.3 56
S1k5A 88 25 bh3 -111. 0 2.37 -23.h 23
51732 95 25 460 - <bo o] 0.66 ~1.0 by
85159A 11!; 25 462 =105 0 1.47 -8.2 28
S159A 121 25 469 -10% 0. 1.82 -10.3 28
81854 95 25 L69 ) 0 0.38 2.1 . 83
5186A - 115 25 W69 42 0 0.45 -3.0 T I
S159A 105 25 k10 <111 -0 - 1.70 - =T.2 28
§186A 125 25 RN e O 0 0.61 -3.0 kg
92 25 k7l -32 0 1.hk 4.2 57
S1ThkA 115 25 k76 -31 0 0.43 «2.1 5T
S1ThA 125 25 b7 -32 o 0.17. -2.5 57
8159A 98 25 k30 -1 0 1.54 9.3 28
S1T3A 105 25 480 -3 C 0. -1.6 Lk
- §185A 105 25 k80 -31 0 0.47 «1.0 - 63
S11kA 93 25 485 b3 0 0.73 - -2.0 43
S365A gk 25 ThO 62 0 0.4s 2.7 61
S195A 90 25 . 848 -k19 0 4.86 -35.9 25
S195A 96 25 886 -l423 0 .85 -35.0 25
$195A 105 25 898 ~hég 0 5.42 -35.9 25
S119A 96 25 9ko =90 0 0.86 -0.7 64
S1l1A 95 25 956 =163 0 1.99 -2.6 46
S176A 125 25 970 -88 o] 0.54 0.9 64
S196A 125 25 980 -171 0 1.51 0.5 b2
S176A 115 25 992 -89 0 0.56 -0.9 6k
S175A 105 25 1007 =172 "0 1.20 «2.9 51
S175A 95 25 1010 -196 0 1.56 «3.9 51
819§A 115 25 1022 «173 0 1.50 -11.5 Y]
5854 87 35 430 =146 0 2.58 -24.9 26
S143A 86 35 kb8 96 0 1.62 «13.2 19
8193A 90 35 451 =68 o} 1.23 k4.5 29
5854 99 35 452 =158 ) 2.56 «20.7 26
S157A 95 35 459 =59 o} 0.98 .5 30
(Continued)
(Sheet 5 of 18 sheets)
50 ‘

g

T ERTRGHR




il

cudic st B ol s

RN, WY TR 1

RRAX

Table 2 (Continued)

Test “Deflection  loed Towed  Torque  oinkage  Slp 0-0 in.
No. Station 4 b Force, 1b ft-lb in. % Avg CI
.50-18, 4-PR (Continued)
S160A 121 35 hs0 -TL 0 0.91 «5.5 27
8126A 97 35 460 -3k 0 1.59 <5.0 55
S194A 125 35 k60 -3k 0 1 0.29 -2.0 49
8914 9k 35 462 -h2 0 0.48 «3.0 3
S117A 97 35 462 =30 0 0.85 «2.0 57
S1STA 121 35 h63 -61 0 1.06 4.5 30
S116A 97 35 Lok -23 0 0.27 -1.5 52
S123A 25 35 468 =35 0 0.75 2.7 56
S193A 9 35 h68 -T2 0 1.26 4.5 29
§98a 103 35 k70 42 0 0.55 «2.0 38
S160A 96 35 470 -82 0 1.22 7.0 2T
S160A 106 35 470 =T 0 0.97 «6.0 27
S169A 103 35 k70 -52 0 0.86 -5.5 7
S98A 122 35 el -46 0 0.49 -3.0 38
S131A 93 35 k11 =30 0 0.55 -1.0 57
Sigha 115 35 k1 =35 0 0.38 «2.0 7]
S107A 96 35 k73 -38 0 0.23 -3.6 33
S1704 126 35 473 -35 o 0.k2 -0.6 52
S90A 102 35 b7h <49 0 0.73 -3.1 38
81224 95 35 L5 =42 0 0.81 -1.0 64
~ s8éa 123 35 k8 61 0 0.60 4.9 39
B1TTA 105 35 478 -h1 0 0.35  =3.0 38
8169A 95 35 k719 -58 0 0.95 5.5 7
S1TOA 17 35 k79 =35 0 0.50 2.4 52
S9kA 95 35 181 =53 0 0.60 «1.0 33
81014 97 35 481 -33 0 0.55. 1.0 by
SITTA 95 35 481 41 0 0.52 -3.0 38
$103A 94 '35 - L83 -5k 0 0.6h k.5 34
S178A 125 35 483 <31 0 0.15 -0.1 62
51254 98 35 L84 -38 - 0 0.8% «1.0 - 65
slt8a - 15 35 48k -30 - 0 0.17 =0.1 62
593A 94 35 1485 =50 () 0.91 2.6 3
S130A 9 35 _ 487 © «35 0 0.86 -1.0 56
S106A 95 35 488 U5 0 0.76 2.0 ‘39
S98A 101 35 490 49 0 0.k9 a2.b ‘38
S1k6A 87 35 880 -296 0 3.18 35.2
81584 93 35 90k =329 ¢ 3.66 «35.5 26
81584 102 35 9ok - -3k7 .0 3% -35.5 26
S184A 126 35 91k «T1 0 0. 1.7 60 -
8954 89 35 915 a2y 0 2.0k =10.7 32
81294 9 35 915 =70 0 0.63 1.5 58
818ka 119 35 916 «T9 0 0.57 «1.7 60
S9TA 106 35 92k <176 0 1.45 4.8 38
S99A 100 35 92k - «108 o 0.68 «1.7T k2
8180A 125 35 924 54 0 0.17 «0.9 T0
S99A 9e 35 930 =126 0 0.82 =1.7 h2
81184 96 35 930 -68 0 0.63 -1.: 60
8152A 96 35 930 <118 0 0.65 «2.6 ho
(Continued)
(Shewt 6 of 18 sheets)
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Table 2 (Continued)
“Fest : Deflection  1oad Towed  Torque  Sinkage  Slip 0-6 in.
No. Station % b Force, 1b ft-1d in. % Avg CI
» ,50-18, 4-PR (Continued)
896A 93 35 935  -190 c 1.69 49 ko f
S121A - 96 35 935 -98 0 1.09 -h.2 5k
S100A 98 35 936 =105 0 1.22 2.3 Lo
S100A 12 35 936 =102 o] 1.18 -2.3 49
S100A 126 35 9lo =11k 0 1.34 -2.3 ko i
S104A 90 35 9ko -123 0 2.28 -11.1 36
5120A 96 35 9ko -T1 0 0.90 0.0 62
S156A 110 35 940 -158 0 1.61 2.7 39
5158A 12 35 940 <334 0 3.6k -22.5 26
8163A 105 35 940 =9k 0 0.7k -1.7 53
S110A 93 .35 gli1 <131 0 1.29 - 38
S99A 108 35 o942 -111 0 0.59 -3.3 42
S12TA 96 35 9k2 -76 0 0.84 0.3 59
S9TA 110 35 ' 9kl =160 0 1.27 4.8 38
S115A g4 35 945 -8 0 0.95 2.6 55
S153A 97 35 9L5 =145 0 0.48 -3.6 b2
$158A 121 35 9k5 =369 0 bk -26.9 26
S9TA 116 35 gké =192 0 2.52 -4.8 38
S512kA 9l 35 950 <98 0 1.09 6.5 58
S153A 95 35 - 950 -220 0 1.85 =5.3 31
S1s5ha 97 35 950 -158 0 1.26 2.3 41
8924 99 35 952 -218 0 1.75 -5.8 33
S105A 95 35 955 -132 0 1.15 -3.1 37
§ S156A - 12k 35 955 =157 0 1.41 <1.7 39
: 5102a 95 35 957 =132 0 1.51 2.7 by
£ $180A 115 35 958 =59 0 0.36 0.3 T0
S183A 98 35 958 -9k 0 0.84 -1.7 53
S109A 95 35 965 -112 0 1.47 -2.0 36
S179A 105 35 968 . 93 0 0.77 «2.3 48
S155A 9k 35 970 =225 0 1.90 7.1 39
S108A 95 35 980 =105 0 1.11 -1.0 38
S179A 95 35 980 =110 0 1.0k «2.3 L8
S207TA - 9 35 1105 -588 0] 5.7h -h9.2 30
S207A 93 35 1118 «610 0 5.78 47.3 30
S203A 90 35 1128 £U2 0 7.13 =49, b 26 |
S203A 102 35 1140 =652 0 7.81 =56.9 26
S207A 105 35 1157 622 0 5.76 7.3 30
S87a 90 35 1160 -T22 0 7.79 £67.6 2%
; 82034 95 35 1190 «640 0 6.77 -54.5 26
S208A 130 35 1230 <370 0 2.84 =12,1 37
: S36kA 101 35 1233 ~124 0 0.86 2.4 53
83614 B 35 1235 -356 0 2.66 -14.3 k2
5208A 125 35 124k -337 0 2.46 9.3 37
816TA 98 35 1260 <675 0 7.83 .6 28
. S208a 15 35 1265 =43k 0 3.25 «17.0 37
S - 887A 103 35 1300 =763 0 T.7% «59.0 2
o s20hA 125 35 1318 k2 ) 3.19 «17.0 INY
< s20kA - Lk 35 1324 hh3 0 3.32 «15.1 51
T 888a 13 35 © 1hk20 =720 0 6.40 -46.0 39
888a 127 35 1420 760 o 7.35 =54.5 39
(Continued)
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Table 2 (Continued)
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“Test Deflection  Load __ Towed  Torque  Sinkage  Siip 0<% in. 5
No. Station % b Force, 1b ft-lb in. % Avg CI ?f

Ce AT T T

4.50-18, 4-PR (Continued) 5 '

$362A 93 35 1442 =500 0 3.33 «21.2 53
S200A 126 35 1460 =126 0 0.76 -1.5 63
S200A 116 35 1466 =141 0 0.79 «2.5 €3
S199A 102 35 kT2 -2T1 0 1.77 -2.9 kg
S135A 100 35 1LTT -166 0 1.54 -1.6 58
' $1684 17 35 1480 -650 0 5.69 -37.7 Ly
1 $168A 126 35 1496 -650 0 h.72 -32.6 4L
: S1374 98 35 1500 - «158 0 1.78 -0.5 53
. S199A 97 35 1510 =253 0 1.6k -3.5 %]
S199A 90 35 1520 =253 o} 1.67 -2.9 ko
5378A 88 g9+ 200 41 0 1.18 «11.7 25
S372a 88 99 265 -39 0 1.08 <9.3 39
S3T6A 85 99 337 -T2 0 1.52 <20.5 28
S378A 92 99 355 -113 0 2.17 -19.5 25
S3T6A 89 99 384 =109 v 2.23 -22.7 28
S372A 92 99 437 =93 0 1.50 -12.8 39
S378A 96 99 508 =187 0 2.91 «29.0 25
S376A 93 99 554 224 0 3.72 «31.6 28
S372A 95 99 586 =153 0 2.00 -19.3 39
S378A 100 99 630 283 0 b.29 -33.3 25
S372A 9 TiT1 «220 0 2.5% «20.5 39
53784 105 99 T =366 0 L.sk «29.3 25
S3T6A 98 9 759 =331 0 L.28 -36.4 28
8372A 103 9 828 «26k 0 2.7h «25. 39
S378A 109 99 8ko0 bk 0 5.16 «35.1 25
S378A 11k 99 916 «506 0 6.05 -42.8 25
S3T72A 108 9 919 «3U45 0 3.67 «31.0 39
8376A 102 99 921 432 0 5.27 «37.9 28
5378a 124 99 987 <575 0 7.0k 8.1 25
S378a 119 99 988 =545 o} 6.42 <46.0 25
s3784 129 9 1010 =582 ) 1.25 «50.4 25
§372A 112 99 1020 <400 v 3.94 -3%.2 39
S372A 16 9 1061 <h23 0 k.00 «32.4 39
S3T6A 107 9 1091 <520 0 5.62 42.8 28
S372A 126 99 1135 «524 0 4,88 «37.9 39
S376A 12 99 1160 =579 0 6.08 «iih.9 28
S376A 16 9 1239 =599 0 6.85 «50.T 28
6 . 00-].6 ‘ 2'?8
STO9A 88 15 201 «35 o} 1.17 «9.0 21
S693A 86 15 217 «28 1] 1.03 6.0 16
S6T9A 90 15 223 -5 (o 0.31 4.0 31
S705A 90 15 229 o] 0 0.01 <0.1 52
8696A 85 15 282 6k 0 1.58 «10.0 17 Eh
(Continued) :

* Where the figure 99 appears, ‘déﬂectiou varied during course of test due to changing
lo“l ‘
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Table 2 (Continued)

“Test Peflection Load “Towed _ Torque  Sinkage  Slip 0-5 1in.
_Jo. Station ¥ 1) Force, 1b ft-1b in. B ) Avg CI
6.00-16, 2-PR (Continued)
§682A 91 15 324 -2h 0 0.37 -2.0 43
"~ 86TTA 83 15 397 97 0 1.91 «10.0 18
S698A 86 15 hio =102 0 2.50 =11.4 18
SET8A 15 15 423 -1h6 0 3.1 -33.0 17
ST15A 86 15 k30 -T6 0 1.16 -9.9 22
sT11A 91 15 b3t -21 0 0.35 <0.5 50
86T5A 90 15 hso -3k 0 0.79 -3.0 38
S6T3A 90 15 hs3 =10 0 0.31 «2.0 48
S519A 93 15 880 -284 0 2.58 -21.0 26
$523A 91 15 889 -86 0 0.58 -1.5 52
ST13A 90 15 897 -113 0 1.00 =53 kg
8521A 89 15 917 -210 0 1.72 6.4 39
ST10A 92 25 215 -32 0 0.85 -5.3 21
869hA 90 25 a7 -29 0 0.89 «10.0 17
s681A *) 4 25 228 -8 0 0.06 -3.0 'y}
STQ6A 92 25 231 -9 0 0.10 -2.h sk
8699A 91 25 hs2 «23 0 0.32 2.4 38
STOMA 89 25 463 -11 0 0.63 -0.2 5k
S69TA 87 25 5h6 -110 0 2.56 -1b.1 19
S701A 89 25 579 -29 0 0.39 «3.7 43
ST08A 90 a5 585 =13 0 0.97 =1.0 58
STOOA 91 25 81 -81 0 0.76 =h.8 38
S695A 90 35 216 -39 0 1.15 -13.0 15
S680A 91 35 2z2h -8 0 0.00 k.0 40
8691A & 35 k25 62 o 1.38 «12.0 16
8676A 91 35 hhd 27 o} 0.26 -h.0 36
S6ThA 90 35 490, -10 0 0.06 0.0 b3
8518A 96 35 885 -167 0 1.7h 8.7 2k
8522a 93 35 890 b2 Y 0.09 -1.7 b9
85204 92 35 908 60 0 0.7 «1.5 26
8T07A 23 35 1294 £2 0 0.12 0.0 56
ST0RA 97 35 1302 =100 0 0.h2 «3.0 [V
00=-16, Radial P
g 15 862 =330 0 3.33 22.9 2
15 866 -288 o} 2.86 -22.2 23
96 15 89k -95 -0 0.80 «1.0 59
9 15 898 -2 0 o.gg «0.5 3
91 15 m ‘17“ 0 1. '700 2
92 35 863 -187 o 2.64 -11.1 2k
95 35 885 <167 0 1.23 T.0 27
g’ A gg ' o 3'39 o 933
s 35 893 -35 0 0.15 2.5 %6
(Continued)
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Table 2 (Continued)

Youd

Towed . Torque  oinkage

“Test — Deflection- Siip = 0-b in.
No. Station % 1b Force, 1b ft-1b in. % Avg CI

6.00-16, Radisl Ply, with Directional Bar Tread ’
S533A 93 15 898 <109 0 1.12 -1.0 66
$531A 9% 15 908 =189 0 1.98 4.9 42
S529A 95 35 876 -212 0 2.26 -T.5 2%
§532A 93 35 888 =97 0 1.18 0.0 Ly
S534A 92 35 893 =54 0 0.64 -0.6 63

} 6.00-16, Solid Rubber
S524A 85 2 430 -148 0 2.19 -19.0 24
S52%A 96 2 455 =81 0 0.96 -5.3 3h
S5528a 88 3 910 <175 0 1.13 «5.8 56
9.00-1k, 2-PR 7
S269A 8 10 201 -18 0 0.82 «1.0 26
S271A © 92 10 215 -13 0 0.50 0.7 39
S239A 89 15 2h3 -33 0 0.65 -3.0 25
S259A 86 15 2u5 -11 0 0.02 0.0 (%)
S23TA 90 15 336 =8 0 0.87 <1.1 25
S5251A 86 15 354 -28 0 0.39 0.0 48
S263A 88 15 357 =16 ] 0.k2 0.0 63
S559A 8 15 4sk -8 0 .0.36 «1.0 n
8265A 91 15 h63 -29 0 0.35 0.0 67
8233A 89 15 470 -53 0 0.55 2.7 bk
s2bl1A 87 15 481 -103 0 1.29 <5.1 23
8235A 8 15 698 -82 0 0.67 =1.0 hs
$268A 92 15 699 bl 0 0.33 0.0 73
82554 9 15 856 377 0 k.30 -47.9 16
8539A 90 15 876 -88 0 0.77 4.2 48
8255A 100 15 88k <Lk 0 h.Th «55.8 16
S5ThA 90 15 892 ~92 0 0.75 -3.8 50
S5TOA ob 15 897 -85 0 .11 «3.1 &5
8573 90 1 898 177 ] 1.23 9.9 35
S5TIA 91 15 900 <167 0 1.26 5.8 E
8572A 93 15 903 =103 0 0.kb -3.1 51
S5T6A 96 15 905 -38 0 0.60 0.0 66
825hA 91 15 906 =121 0 0.91 0.0 ks
853TA 871 15 906 62 0 0.18 «3.6 Sk
83084 93 15 907 «50 0 0.37 1.0 67
8255A 105 15 908 <hhile (o} h.hs Ah.8 16
8303A 92 15 908 «153 0 1.32 b, ho
8306A 92 15 910 56 0 0.52 «0.3 T2
85T5A oh 15 913 &1 0 0.51 0.0 5T
Bm 92 15 92“ ‘T’ O 0.“ '105 &
850kA 90 15 92k =155 0 1.27 «1.7 8]
8256A 125 15 932 «239 4} 1.8 =10.7T K )
8256A b L) 15 964 247 0 1.95 «10.7T ;o)
8270A 90 20 497 66 0 o.z; e3.1 44
S2raa 92 20 516 «31 0 0.h7 »2.0 1
SaThA " 2 986 =106 0 .02 2.4 kh
(Continued) .
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Table 2 (Continued)

“Test Beflection  1load Towed Torque  oinkasge  SLip 0-6 in.
i No Station % b Force, 1b ft-1b in. % Avg CI
9.00~1k4, 2-PR (Continued)
S3k5A 88 25 297 -1 0 0.26 0.0 3k
s2k3A 90 25 302 =30 0 0.42 -3.4 2h
S261A 90 25 303 -8 0 0.14 0.0 63
5253A ] 25 314 -10 0 0.21 -0.5 48
5348 88 25 L5k -21 0 0.11 2.7 68
53314 89 25 k56 <9 0 0.09 <0.5 50
S3hkaA 90 25 459 =25 0 0.57 4.2 33
S335A 91 25 L66 =Ly 0 0.6k -5.8 26
S26TA 88 25 LeT -30 0 0.21 2.7 68
5252A 87 25 478 «16 0 0.37 -2,0 Ll
S5238A 87 25 657 =142 0 1..48 6.4 21
S3k1A 91 25 676 =42 0 0.59 -1.1 36
S250A 91 25 679 =40 0 0.39 2.0 46
S262A 91 25 688 <21 0 0.1k 0.5 69
8332a 87 25 689 -26 0 0.19 -1.5 53
S2h2a 88 25 890 -203 0 1.86 -T.5 28
s2u8a 88 25 896 =151 0 1.34 -8.1 25
S343A 90 25 907 -118 0 1.05 -2.9 33
S264A 93 25 916 <43 (o) 0.1% 0.0 68
: s23ha 92 25 930 -T7 0 0.35 <0.7 k9
S257A 88 25 1292 -582 0 4.30 22
& S25TA 10k 25 1330 <637 0 5.19 22
i S25TA 9 25 1345 628 0 4,61 22
g salha 88 25 1368 -483 0 2.95 «15.6 26
: S349A 9% 25 1371 -254 0 1.56 =5.3 36
S260A 99 25 1380 -80 0 0.62 0.0 (T}
8236A 90 25 1400 =170 0 0.79 «1.0 51
82584 116 25 106 -35k 0 5.19 -11,1 32
8258A 123 25 1430 «350 ) 2.1k «9.9 32
S273A 9 30 9ok =70 0 0.13 -2.0 37
§542A 93 35 9 -3 0 0.66 0.5 2%
S5kla 93 35 110 -2 0 0.21 0.6 NS
SSUTA 91 35 1 -6 0 0.43 2.h 70
g5hsA 92 35 236 «12 0 0.08 «1.T bs
55434 93 35 24 -18 0 0.33 =3.1 25
8 5h6A 89 35 250 -1 0 0.00 0.7 67
8567A 88 35 L35 -13 0 0.15 2.7 30
8566A 88 35 436 -23 0 0.17 4,2 30
5561A 8 35 k5o 0 0 0.07 -1.0 us
856kA 91 35 b5l 0 0 0.00 «1.0 ' 56
S565A 92 35 bs6 =4 0 0.12 ) 61
: $2954 8k 35 hés =37 0 0.31 - 62
82T5A 89 35 hT2 -19 0 0.13 oh.7 k1
S2TTA 88 35 hr2 -34 0 0.07 «2.7 bk
S279A 86 35 LY ¢ «13 0 0.33 «2.0 26
5260A 86 35 s 37 0 0.29 4,2 32
S29TA 90 35 725 -18 0 0.11 -1.0 65
. 8336A 9 35 726 <15 0 0.69 6.4 25
; 8346A & 35 T30 =50 0 0.27 7.0 32
= s281a 92 k> J T32 -T2 0 1.19 6.l 22
(Continued)
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Table 2 (Continued)
“Test Deflection  Load Towed ¥orque  oSinkage  SLip 0<% 1n.
No. Station % 1b Force, 1b ft-lb in. % Avg CI
9.00-14, 2-PR (Continued)
S291A 89 35 T34 Yy ] 0.56 =2.5 ks
S278A 91 35 752 =50 0 0.25 4.2 1% 4
S538a 92 35 862 =53 0 0.31 4.7 47
S563A 91 35 870 -78 0 1.09 -5.8 2 ¢
S535A 99 35 819 -162 0 1.69 «9.9 25
S3294 90 35 880 -35 0 0.05 «2.0 48
85624 88 35 881 =45 0 0.02 10.3 54
S541A 97 35 884 -143 n 1.65 -11.7 25
S333A 89 35 886 -82 0 0.71 £.4 32
5536A 97 35 890 -28 0 0.11 =0.5 60
S282A 91 35 90k <120 0 .11 4.3 27
S299A 91 35 91k =35 0 0.03 <0.5 66
S293A 88 35 915 -63 0 0.23 =34 39
S3kT7A 91 35 962 =40 0 o.11 -1.0 60
S339A 88 35 1021 -202 0 1.95 -10.5 20
S283A 98 35 1050 -182 0 1.81 6.4 20
S29hA 91 35 1050 b6 0 0.31 2.0 50
s3kaa 88 35 1050 96 0 0.73 4.7 39
S334A 88 35 1051 -142 0 0.75 6.7 20
S5298A 91 35 1058 -4k 0 0.09 2.0 60
53304 91 35 1058 =51 0 0.23 5.1 k9
S337A 88 35 1204 -3k o} 2.65 «11.1 23
S300A 91 35 1237 65 0 0.23 0.5 66
5340A 94 35 1237 -128 0 2.79 5.2 37
S28LA 92 35 1240 -240 0 1.68 ~3.6 &7
529 g4 35 1250 -83 0 0.6h =1.0 )
8296A gk 35 1255 59 0 0.17 =1.5 63
9.00-14, 2-PR, Replacing 014 9.00-1k, 2-PR

STh2A 88 15 867 -4k 0 1.14 <1.0 32
ST3TA 93 15 8718 458 0 0.63 «3.1 ST

S578A 92 15 882 =150 0 2.17 .2 ¥%
STh1A 90 15 - 88 -130 Y] 1.20 «5.3 36

STh3A 91 15 88k ~Th ) 0.65 «1.0 51
85T9A 86 15 885 «213 0 2.3 «T.1 29
s581a 91 15 892 =100 0 0.95 «5.0 ks
85824 87 15 892 226 o} 1.23 «12.0 - 27
8TkhaA 91 15 89k 66 o] 0. 1.5 W8

87384 92 15 895 =79 0 0.8  3.b N
§583A 93 15 900 5 o 0.76 <0 k8
55804 92 15 0k <159 0 1.h2 4.0 W
STh5A 91 15 920 45 0 0.4 2.0 ST
ST9A 91 15 938 . 66 0 0.62 -0 €A
S6hkA 100 15 1301 <116 0 0.55 1.0 58
S6k3A 99 15 130k . <19 4] 0.60 «Q.h 62

{Continued) o -
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Table 2 (Continued)

“Yest — Deflection  Yoed Towed  Torgue —§1nkage SIip 0% in.
5 ¥o. Station K 1) Porce, 1b ft-1b K | Avg CI
! 9.00-14, 2-PR, Replacing 0:1 9.00-1b, 2.PR (Contimued)
8689A 92 -] 1173 -39 0 0.b3 6.0 2€
8683A 90 25 kg 511 0 0.08 1.0 32
S68kA 92 25 hs52 -20 0 0.10 -1.0 33
8690A 92 25 253 -3 ) 0.43 5.0 28
8685a 91 5 ks3 -20 0 0.2k -2.0 38
S68TA 8r 25 853 -151 0 2.58 -13.0 21
8688a 68 25 863 =157 0 1.60 -10.0 22
8686A 90 -] 874 -80 o 0.68 <3.0 43
9.00-14, L-PR
826A u7 25 1020 -T2 ) 0.30 6ol 57
S26A 126 25 1030 «100 0 0.38 ~8.1 5T
8324 87 5 1035 -56 0 0.33 =5.3 60
826A 27 25 1043 <81 o} 0.18 «5.3 Lh
826A 103 25 10%% 60 ) 0.19 <5.2 5T
S28A 85 3 1057 -10% 0 0.66 ~6.h 30
i 826A 89 25 1062 ) o} 0.0h «3.G 5T
S26A 13 2 1066 -80 0 0.22 ~5.3 Y
S31A 87 25 1070 -T0 0 0.31 k.2 60
% 6 9 25 1080 60 0 0.00 -7 9%
82TA 85 25 1080 «119 0 0.91 =59 37
8304 9 25 6 Bh 0 0.39 <6.b a2
S209A -9 25 1128 87 0 0.59 6.k k2
20%1‘.’ B'PR ’
g% &1 3 a0 0 0% 41 ¥
. 88 15 221 6 ) 0.67 4.2 28
ShyTA 88 15 M0 23 o) 0.8 «2.0 60
Shoa 9 15 85 -h0 o 0.15 3.1 h3
8408a . ] 15 668 «140 0 1.53  eil.d 25
dhaa 9 15 825 -hsx ] b.60 =55.0 - 1T
821 100 15 - Bh2 86 - g AT «57.0 17
Siela 18 18 858 532 ) 5.57 «57.0 17
8h21A n2 1% B .+ 92 0 AT «58.7 17
} BMA 1% 15 80 ¥ - o 1.01 3.1 a
SMa 9% 15 893 122 0 - 0.92 «3.1 s
BMA3A 105 15 - 893 <110 o] 0.88 e3.l 31
Sk 75 15 893 12 0 0.86 2.6 &5
LMAIA 125 R B ' U 0 1.23 <3 M
by 15 15 - 896 <18 0 0.97 2.6 S
S 105 P - 897 «103 ] - 0.79 «2.6 L}
susa - 93 5 900 -181 0 1.20 b2 52
B 15 060 0 0.95 2.0
8&33A 108 % 12710 -«210 0 1.28 -3 L z;
(Continued)
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Table 2 (Continued)

Deflection Load  Towed  Torque  OSinkage  3lp 0-b In.
Station % 1b Force, 1b ft-lb in. £ Avg CT

9.00-1h, 8-PR (Contimued)

88 25 288 -15 0. o2 -1.7 7
88 25 302 -2h 0 0.25 -1.7 26
86 25 310 -18 o 0.21 «3.6 37
89 ar k52 -20 0 0.17 -3.0 35
87 2 455 50 0 0.84 -5.8 28
88 25 k10 -25 0 0.05 2.1 56
8 25 665 -136 0 1.59 9.3 25
90 25 892 -102 0 0.59 5.2 3%
9% 25 915 -is5 0 0.17 -3.1 59
95 25 1210 -176 ] 1.30 4.7 ko
96 25 1225 ~T6 ¢ 0.13 -1.7 61
9 35 hés =50 J 0.59 «T.5 23
& 35 ks 32 0 0.0k <2.0 55
90 35 70 «3i 0 .08 2.7 38
91 35 738 -16 0 1.18 9.1 23
89 35 T72 -120 0 1.88 7.0 23
87 35 865 -185 ) 1.59 <10.3 2
85 35 a8y =345 0 1.18 5.8 34
90 35 892 <h2 0 0.00 -1.3 55
89 35 902 -78 ) 0.33 2.7 M
92 35 1038 =233 0 1.72 «12.b P
9% 35 1232 123 0 0.78 ~3.3 3%
109 3 1232 <111 0 0.62 & 3
123 35 1233 «109 0 0.39 4,2 38
100 35 1237 -105 0 0.46 3.3 38
90 35 1239 =10 0 0.50 =0.5 38
ur. 35 . 12 .08 o 0.61 -2,6 3
92 35 1262 -88 o €17 4.2 5k

B T 35 1262 «10% 0 SRR Y3 «2.0 38
98 3 123 an 0015 .23 ;2

122 B 1267 107 0 0.59 2.6 - 3

5.00-12, 2-PR ,

- BN 15 13y 7 S 2.2 «23.0 1k
9 15 1% 52 0 2.9 <35.0 15
91 ESCE k6 -11 0 0.0y 0.0 ¥
9 15 151 S L3 - 0.63 5.0 3

122 ¥ 203 -2 ¢ 3.3 47.0 18

100 15 22 < 0 0.61 4.0 &7

96 15 a2 -13 0 0.59 2.0 Sk

) 1 g o 0.9 -8.0 7

9% 15 2 M ¢ .00 8.0 B
{Cont inued )
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Table 2 (Continued)

“Test Deflection  Load “Towed  Torque  Sinkege  Siip 0-6 in.
No. Station % 1b Force, lb  ft-1b in. % Avg CI
5.00-12, 2-PR (Continued)
56324 95 15 348 -kg 0 0.91 b7 59
S6L0A 10 15 L3y -Lkg 0 1.04 -10.0 50
sé2kA 92 15 L5 -154 0 1.98 -20.0 37
S636A 100 15 448 -168 0 1.99 -23.0 4o
5626A 91 15 TS -11h 0 1.27 -T7.0 46
S617A 93 35 132 -37 0 1.65 -21.0 15
S621A 90 35 155 -9 0 0.28 -3.0 Lo
S629A %6 35 161 -k 0 0.35 -1.0 5k
56394 125 35 219 -11 0 0.08 -3.0 53
ST3LA 92 35 220 -9 0 0.10 -4.8 4o
S631A 23 35 22k .12 0 0.2k k.0 57
5635A 122 35 225 «25 0 0.48 6.0 37
S616A 96 35 232 .12 0 0.18 -3.0 %)
S7324 90 35 325 <47 0 0.77 -9.1 22
ST33A ok 35 326 29 0 0.11 -3.6 42
S666A 115 35 327 <42 0 0.90 -5.0 3L
S6TO0A 115 35 332 -30 0 0.35 -3.0 b7
S672A 94 35 33k <12 0 0.24 -2.0 56
ST35%A 90 35 338 -20 0 0.20 -k, 0 61
$633A 92 35 343 -31 0 0.48 -3.0 58
S665A 89 35 345 <50 0 0.76 -6.0 35
S 669A 93 35 347 -23 0 0.26 -4.0 46
S 623A 98 35 348 <43 0 0.72 -5.0 33
S66TA 115 35 k37 -94 0 1.37 -8.0 32
S 66ka 7 88 35 438 -9k 0 1.22 -9.0 31
86374 123 35 LLe -T1 0 0.91 -6.0 39
S668A 90 35 Wl 87 0 1.52 -8.0 37
S641A 123 35 Lhg -33 0 0.47 -3.0 55
S625A 92 35 453 -66 o 1.05 -6.0 37
S62TA 96 35 k61 -30 0 0.35 -2.0 9
ST36A 96 35 L61 -28 0 0.09 -3.0 61
S6T1A 92 35 466 «29 0 0.47 -2.0 53
4.50~7, 2-PR
$5854 91 15 100 -28 0 1.33 ~25.,0 17
S593A 102 15 109 -6 0 0.39 -6.0 43
S59LA 97 15 110 0 0 0.40 <4.0 59
S586A 100 15 115 -12 0 0.21 «5.0 37
S591A 92 15 122 -38 0 1.10 «21.2 e
sh83a 86 15 167 <55 0 1.25 -19.8 25
S379A 95 15 17k «28 0 0.3k -5.3 51
$387A 105 15 175 -36 0 0.70 -7T.0 k2
8395A 128 15 176 =T9 0 1.70 -37.9 2k
S395A 120 15 180 ~Th 0 1.61 -34.2 2h
sShT3A ol 15 181 42 0 0.89 =10.5 k1
S387A 95 15 182 -36 0 0.65 5.3 k2
S395A 115 15 182 «T5 0 1.62 -34.2 2k
S379A 125 15 183 -28 0 G.U43 -5.3 51
S395A 100 15 183 79 0 1.72 -35.1 24
(Continued)
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Table 2 {Continued)

“Test Deflection  Lced Towed  Torque  Sinkage  S1ip 0-6 in.
No. Station % 1b Force, 1b ft-1b in. % Avg C1

4.50-7, 2-PR (Continued)

S379A 105 15 184 -28 0 0.47 L7 51
S387A 125 15 190 -3k 0 0.65 4.2 42
S379A 115 15 191 -28 0 0.46 -7.5 51 _
S387TA 115 15 191 -35 0 0.65 -5.3 L2 :
sk76A 97 15 192 -12 0 0.15 -3.1 66 t
S$397A 107 15 210 9k 0 1.75 -37.0 26 :
su8ha 87 15 212 -72 0 1.29 -21.2 24
S397A 95 15 216 -9k 0 1.58 -37.0 26
$389a 115 15 221 -55 0 0.90 -13.6 ]
5397A 115 15 221 -99 0 1.68 -37.0 26
$381a 105 T35 225 =37 0 0.50 4.7 70 &
$381A 115 15 227 -37 0 o.h7 6.4 70
S381A 125 15 228 -ko 0 0.51 -8.1 70
33804 95 15 228 -53 0 0.78 8.7 iy §
S397A 125 15 230 -110 0 1.76 -%0.8 26
$389a 105 15 231 =50 0 0.78 -12.4 L1
S381a 95 15 233 -42 0 0.47 -6.4 70
Suéha 90 15 234 -63 0 1.09 -13.6 31
53894 125 15 238 -55 0 0.79 <9.9 k1
Sh6ba 100 15 246 -20 0 0.43 -1.0 56
S391A 110 15 341 -128 0 1.57 -26.6 38
$391A 115 15 341 =136 0 1.70 -32.4 38
S383A 115 15 342 -83 0 0.82 -14.9 73
S383a 125 15 346 -87 0 0.82 «12.4 73
53834 105 15 348 -86 0 0.89 -13.0 3
$383A 95 15 349 =90 0 0.86 -13.6 73
skeda 9l 15 349 -T2 0 0.69 4.2 54
ShT2A 97 15 352 97 o} 1.03 «11,1 42
S391A 95 15 355 =143 0 1.65 =29.0 38
$391A 125 15 357 -138 0 1.61 -25.8 38
5391A 105 15 361 =136 0 1.59 -26.6 38
S394A 105 15 L2 -184 0 1.77 «29.0 N3
S39kA 115 15 457 =185 0 1.87 «29.0 bl
S39kA 95 15 458 =191 0 1.77 27,4 k1
S394A 125 15 ksg =194 0 1.82 «30.7 41
5386A 105 15 L6k -1k 0 1.17 -13.6 51
$386A 125 15 Lek <145 o 1.10 «13.0 51
suTTA 99 15 LeT -92 0 0.57 «3.1 68
$386A 95 15 b7 =140 0 1.03 -11.1 51
$386A 115 15 LT 14T 0 1.18 «14.3 51
5584A 87 25 90 24 0 0.97 =23.0 16
S584A 89 25 90 -26 0 1.27 =200 16
S592A 99 25 105 -9 o} 0.20 4.0 38
55894 101 25 115 -9 0 0.29 -3.0 56
S5904 87 25 121 =36 0 0.79 «25,0 23
Sk82a 91 25 211 -T0 0 1.31 «17.6 19
SLBéa 89 25 213 =73 0 1.3k =19.0 25
S396A 90 25 215 -80 0 1.30 «19.0 22
S380A 95 25 219 -27 ) 0.26 5.3 57
5396A 95 25 220 . =50 0 1.50 -33.3 22
S396A 102 25 227 <93 0 1.65 -29.9 22
8380A 105 25 - 206 . 0 0.37 «5.3 57
(Cortinued)
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Taltle 2 (Continued)

“Test Deflection  load Towed Torque  Sinkage  Slip 0-% 1n.
No. Station 1b Force, 1b ft-lb in. Avg CI
4.50-7, 2-PR (Continued)
Ské3A 97 25 230 -36 0 0.48 4.2 33
5380a 115 25 231 -2 0 0.36 4.2 57
S380a 125 25 231 -25 0 0.32 <4.2 57
$388A 115 25 231 -35 0 0.60 -7.5 43
S396A 115 25 231 -97 0 1.66 -30.7 22
$388A 90 25 232 -38 0 0.66 6.4 43
S396A 125 25 236 -95 0 1.62 -29.9 22
S388a 100 25 239 -39 0 0.69 -8.7 L3
$388a 125 25 23 =37 0 0.68 -7.0 k3
Skésa 97 25 2kl -13 0 0.29 0.0 56
$398a 92 25 319 -190 0 2.82 -62.6 21
5398A 11k 25 324 =195 o] 3.08 62.6 21
SL78A 85 25 325 -110 0} 1.84 -24.5 22
S390A 115 25 328 =60 0 0.56 -5.8 L6
S390A 125 25 330 -60 0 0.43 -T.5 L6
5398a 128 25 332 -226 0 3.45 -78.6 21
S390A 100 25 333 -60 0 0.48 -5.8 L6
S390A 90 25 334 -60 0 0.58 =5.3 46
$382a 105 25 336 -43 0 0.37 -3.6 T0
$398a 100 25 338 -183 o} 2.76 -56.3 21
S382a 125 25 340 -hs 0 0.39 4.7 T0
$398A 111 25 340 -194 0 2.90 -62.6 21
5382a 95 25 343 47 0 0.38 0.0 70
$382a 115 25 346 47 0 0.43 -2.5 T0
SL67A 93 25 349 =37 0 0.28 -3.1 56
SLT1A 99 25 353 -58 0 0.50 -3.1 h2
S38La 125 25 L1k N 0 0.53 4.2 T2
S 38LaA 100 25 k19 -65 0 0.56 4.7 T2
S38LA 115 25 b19 67 0 0.63 -5.8 T2
5392a 105 25 L2o =128 0 1.18 -13.0 43
S38kA 105 25 h22 66 0 0.63 «3.6 T2
$392A 95 25 k22 ~130 0 1.12 «13.0 k3
S392A 115 25 h23 -132 0 1.18 «14.9 b3
$392a 125 25 430 «133 0 1.18 «1k.3 43
8587A 87 25 Lhs <180 0 1.95 «27.6 bl
8393A 107 25 kL8 <161 0 1.49 «23.5 bo
8393A 18 25 bs6 =166 0 1.53 «26.6 Lo
ShTsa 95 25 Ls8 -108 o} 0.87 «11,1 bs
S393A 127 25 hsg -170 o} 1.51 «25.0 40
§588A 101 25 468 -80 0 0.48 6.0 52
8393A 98 25 L§8 «155 0 1.43 «21.2 ko
8385A 125 &5 hr2 -84 0 0.61 8.7 ST
8385A 105 25 b5 -82 0 0.60 4.7 ST
83854 15 a5 b5 -82 0 0.58 -5.8 57
83857 95 5 479 -80 0 0.58 =5.3 ST
8T31A 9 35 205 -5k 0 1.09 =15.0 25
8512 93 35 237 -20 0 0.17 -3.1 38
ST30A 96 35 k56 66 0 0.88 «6.7 50
(Continued)
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Table 2 (Concluded)

“Test Deflection  Load “Towed  Torque  Sinkage  Siip % 1In.
No. Station 1b Force, 1b ft-1b in. % vg CI
4.50-7, 2-PR (Continued)
S51LA 90 35 246 -19 0 0.48 =5.3 58
$515A 91 35 485 -45 0 0.52 -1,5 55
S516A gk 35 215 =40 0 0.93 -12.4 30
4.50-18, 4-PR, Dual Configuration, No Spacing
S610A 90 15 880 -199 0 1.55 =5.3 33
S608a 92 15 900 -85 0 0.h5 -3.0 50
S605A 86 35 882 -292 0 2.49 «26.0 16
S611a 121 35 893 -103 0 1.01 -5.3 33
S609A 92 35 898 46 0 0.20 -2.0 50
S606A 91 35 914 -88 0 0.72 4.0 32
4.50-18, 4-PR, Dual Configuration, l-in. Spacing
S602A 96 15 891 461 0 3.91 «56.2 16
5601a 88 15 501 -88 0 0.61 «9.0 ks
S597A 101 15 908 -124 c 1.1 4.0 38
S603A 120 35 899 -346 0 2.83 -34.2 w
S599A 97 35 91k -96 0 0.65 -3.0 32
S 600A 91 35 920 N 0 0.39 -1.0 18
16x15-6R, 2-PR, Terra-Tire
Séksa 89 15 206 NN 0 1.03 «15.0 18
S 646A 98 15 220 -1 0 0.43 ~3.2 32
S €50A 93 15 221 -T 0 0.22 2.7 50
S 6L8A 86 15 L3t «60 0 0.42 «5.0 36
S6kga 92 15 Lsh <30 0 0.5k «1.0 b2
So51A 85 15 682 «263 0 1.36 -30.0 17
S652A 101 15 709 «115 v} 0.91 4.0 Lo
S 654A 91 15 T21 <13k 0 1.06 6.0 39
5653A 91 15 728 -86 0 0.65 «1.0 sh
8658A 97 25 212 «30 0 0.48 «9.0 21
S8662A 93 25 215 -2 0 0.16 1.0 57
56594 96 25 24 -6 o} 0.48 0.0 &0
8657A 89 25 h26 «125 0 0.66 «18.0 19
S661A 91 25 W60 -17 (4] 0.26 0.0 5%
8663A 90 25 T -30 0 0.32 «3.0 ST
(Sheet 15 of I8 sheets)
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Table 3

Summary of Test Results

Yuma Sand, Pass 1, Self-Propelled Point

“Test ~ Deflection  ILoad Torque  Sinkage  Slip 0<% in.
No. Station % 1b Pull, 1b ft-1b in. % Avg CI
1.75-26, Bicycle
S50LA 101 15 92 0 22 1.88 5.2 2L
85104 98 15 10k 0 10 0.51 2.6 68
skgga 102 15 125 0 2L 1.08 3.4 L3
S503A 111 15 214 0 9k 4.60 26.7 21
S508A 108 15 231 0 92 4.29 19.7 25
Sk9TA 11k 15 233 0 75 2.30 9.1 37
S511A 99 15 246 0 53 1.33 5.1 67
55024 101 35 96 0 28 2.27 9.5 19
S505A 99 35 104 0 21 1.79 5.7 22
S500A 99 35 132 0 b 0.64 0.5 ko
S501A 107 35 211 0 81 L.60 20.3 17
S506A 109 35 216 0 50 L.s7 24.0 23
S509A 109 35 225 0 82 3.92 21.1 22
skoBa 107 35 2ko 0 67 2.06 10.3 37
S50TA 104 35 250 0 4o 2.26 1hk.5 3k
4.00-18, 2-PR
3123A gk 1 165 0 28 1.51 -0.5 al
ST27A 100 15 173 0 43 2.25 0.0 20
STI9A 89 15 203 0 L 0.18 «2.0 51
SS9A 105 15 319 0 101 2.19 12.4 24
sSh8A 95 15 339 0 T0 1.13 9.0 4o
ST9A 9 15 345 0 L7 0.76 1.0 56
S319A 93 15 35k 0 b3 0.90 0.5 53
S3TA 122 15 410 0 210 5.93 45.9 15
ST1A 108 15 L33 0 148 2.93 13.7 23
S61A 106 15 505 ) 12 1.56 9.5 L8
Sé62a 104 15 508 0 148 1.96 1.8 42
S56A 109 15 509 0 201 3.33 26.1 25
shéa 95 15 531 0 110 1.3 1.0 L6
S36A 103 15 sk8 0 148 3.6k 13.0 4o
shaa 93 15 551 0 108 1.22 12.0 58
§52A 93 15 551 0 110 1.06 8.6 60
S50A 96 15 553 0 110 0.85 8.0 61
skoA 89 15 582 0 101 i.1 T.h T5
S69A 112 15 608 0 251 3.03 22.5 35
868A 10 15 622 0 192 1.8 U 50
S325A 97 15 6h o 105 1.03 4.8 62
8321A 95 15 661 0 19 1.61 7.8 bt
STTA 105 15 €65 0 129 1.4 8.9 56
5323A 97 15 ™ 0 182 1.47 9.1 57
558A 105 25 321 0 88 2.01 8.3 -
S84A 97 25 3k 0 19 0.26 0.0 58
S6uA 101 25 352 0 k1 0.61 0.0 ho
3804 9 5 35 o 20 0.27 1.5 56
ST2A 106 25 1134 [0} 10 2.13 12.6 23

(Continued)
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Table I (Zontinued)

“Test Deflectior Load Torque Sinkage Slip 0=6 in.
No. Station % it Pull, 1b ft-1b in. 4 Avg CI

.00-18, 2+PR (Ccntinued)

S326A 104 25 L87 0 153 2.90 .2 25
S309A 106 25 502 0 176 3.49 14.5 22
STOA 107 25 512 0 132 1.6h4 11.9 35
ST5A 102 25 520 0 58 0.92 3.k 58
S53A 96 25 534 0 90 1.19 5.0 L
ST3A 102 25 550 0 83 0.83 5.5 60
S54A 98 25 652 0 146 1.68 9.1 Ly
$307A 99 25 666 0 84 1.05 5.1 Lo
S322A 9k 25 671 0 80 1.09 2.9 54 ;
s8aa 100 25 678 0 68 0.4k 2.0 62 :
ST8A 104 25 692 0 85 0.80 2.7 56
$308A 105 25 992 0 291 2.36 17.h4 Ly
S327A 113 25 1012 0 311 2.63 16.7 Ly j
s324a 102 25 1013 0 24 1.73 9.8 53 A
s81A 109 25 1020 0 280 1.95 11.9 62 :
S83A 106 25 1064 0 297 2.16 12.3 58
S312A 100 35 110 0 1 0.1k -0.5 29 H
57284 97 35 186 0 21 1.07 -0.2 21
ST24A 95 35 186 0 13 0.90 2. 20
ST21A 92 35 187 0 b 0.13 «2.7 43
ST20A 91 35 211 0 7 0.08 4.2 50 ]
S55A 98 35 336 0 60 1.19 6.6 25 ¥
S60A 100 35 3h45 0 27 0.16 1.0 L8
S38A 108 35 k50 0 165 3.6b 2.7 15 (‘
S63A 103 35 508 0 8T 1.07 6.8 k2 o
S310A 10k 35 515 0 113 2.16 6.5 25 i
S 354 89 35 518 0 80 1.17 3.9 ko §
Sksa 95 35 536 0 51 0.49 0.4 46
Ss1A 93 35 536 0 43 0.43 0.0 60 %
53204 95 35 5ko 0 1k 0.41 0.0 56 5
S39A 89 35 551 0 34 0.50 2.0 75 g
Shoa ok 35 556 0 31 0.32 2.0 61
S41A 90 35 581 0 bo 0.50 0.0 58 ‘
S725A 108 35 £'0 0 234 4.24 20.0 21
S311A 120 35 ul7 0 215 3.33 21.4 2h
$328A m 35 65k 0 17h a.m 1.9 2%
S328A 108 35 662 0 218 3.23 22.9 26
S317A 102 35 667 0 52 0.7 1.0 43 :
S6TA 120 35 9ho 0 360 3.4 2T.4 43
$318a 103 35 1037 0 170 1.63 7.0 uh
STHA 106 35 10k0 0 192 1.50 8.5 60
ST6A 105 35 1050 0 W2 1.16 5.6 58
sW7A 103 35 1070 0 265 2.7 18.0 ko
h.50-18, 4-PR
8 356A 105 15 453 o] nur 1.85 T.4 33
S149A 12 15 6o o] 172 3.h2 23.k 22
S133A Oh 15 Léh 0 LS 0.73 2.6 59
81124 101 15 u76 0 76 1.40 6.0 Ly
S141A 97 15 482 0 62 0.81 1.8 55
S366A 10h 15 T0L 0 91 1.k0 T.0 5T

b |
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Table 3 (Continued)

est Deflection  Load ~Torque  Sinkage  Slip 0<6 in.
No. -Station % 1b Pull, Ib ft-1b in. % Avg CI

4.5C-18, L-PR (Continued)

§360A 106 15 T17 0 202 2.11 11.5 k2
8363A 107 15 920 0 260 2.19 10.1 L6
s1koA 109 15 925 0 210 1.50 11.2 59
slk2a 107 15 925 0 212 1.69 10.6 60
S5139A 104 15 936 0 230 1.75 9.5 5k
$353A 98 25 267 0 58 1.66 6.1 19
S1HTA 93 25 217 0 33 1.13 0.0 22
S134A 93 25 284 0 15 0.65 1.5 59
s138A 98 25 295 0 16 0.8% 0.7 57
S113A 96 25 300 ¢ 20 0.66 -1.0 Lo
S136A 94 25 366 0 23 1.06 1.5 56
5352A 102 25 by 0 141 2.82 12.8 23
S1454 106 25 456 0 139 2.82 1L.9 23
s132A ok 25 470 0 32 1.0 -0.5 57
S11kA 96 25 478 0 33 0.64 0.0 L3
S365A 96 25 731 0 62 0.57 -0.5 61
S350A 103 25 751 0 130 1.37 2.0 41
S119A 99 25 945 ) 91 0.9h 3.8 64
S1h3A 100 35 450 0 104 2.36 6.4 19
S131A ok 35 k66 0 27 0.T4 <0.5 517
S9OA 104 35 469 0 L 0.67 0.7 38
S116A 98 35 469 0 20 0.32 1.0 52
SQUA 98 35 k70 0 50 0.56 2.6 33
S123A 96 35 470 0 32 0.67 0.0 56
S126A 98 35 470 0 31 0.80 0.0 55
$351A 95 35 k70 0 105 2.00 8.7 25
S11TA 98 33 472 0 26 0.82 -1.0 5T
S91A 96 35 W73 0 Lo 0.56 0.€ 31
8106A 97 35 b73 0 38 0.82 0.0 39
S122a 91 35 L75 0 38 0.82 0.0 6l
8130A 95 35 L75 0 3 0.82 1.0 56
8107TA 98 35 L76 0 33 1.23 1.0 33
8103A 97 35 17 0 18 0.73 -1.5 3k
S125A 9 35 L78 0 32 0.T1 0.7 65
S101A 101 35 L80 0 81 0.k9 3.5 inds
893A 97 35 u87 ) 43 0.90 1.0 3k
S152A 100 35 920 0 9 0.58 2.0 ho
892A 108 35 928 0 168 1.4b 10.1 33
$120A 98 35 930 0 170 0.82 0.3 62
S129A 98 35 930 0 62 0.58 1.0 58
8151A 102 35 930 0 128 0.51 2.4 h2
S10kA 103 35 932 0 185 2.2 8.1 ¥%
S126A 97 35 93k o 70 0.90 1.5 62
8121A 9 35 935 ) 88 1.09 1.0
S15hA 102 35 935 0 156 1.24 b.3 Z:-
8153A 105 35 937 o 180 1.73 9.h 31
895A 102 35 940 ] ak 2.07 9.4 32
896a 100 35 9k 0 139 1.10 5.8 W

(Continued)
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Table 3 (Continued)

it IS 1

“Test Deflection Load Torque  Sinkage  Siip  O0-5 In.
No.  Station % 1b  Pull, 1b  ft-lb in. $ Avg CI

b.50-18, 4-PR (Continued)

$115A 97 35 9Lo 0 10 0.93 1.5 55
$118A 98 35 9ko 0 68 0.60 0.0 60
S357A 105 35 9hs 0 256 2.84 13.2 30
S127A 9 35 948 0 T2 0.82 2.9 59
S110A 99 35 9ug 0 112 1.05 2.1 38
S12hA 98 35 9lg 0 92 0.9k 1.0 58
S102A 100 35 960 0 100 1.52 2.8 L ;
5108A 99 35 96k 0 90 1.14 L.0 38
S155A 104 35 96L 0 i1l 1.7% 6.6 39 ;
S109A 99 35 965 0 10% 1.46 1.0 36
5105A 100 35 968 0 110 1.42 .4 37
S364a 104 35 1226 0 120 0.97 2.6 53
S361A 110 c 1240 0 268 2.02 6.0 L2
S135A 103 35 1473 0 130 1.35 1.6 58
S362A 110 35 1477 0 268 2.07 T.4 53
S137A 101 35 1496 0 155 1.70 2.7 53
6.00-16, 2-PR !
$7094 9% 15 198 0 k3 1.82 20 2 i
56934 9l 15 208 ) 51 2.24 0.0 16
S6T9A 90 15 22k 0 2 0.40 -3.0 N ;
ST05A 90 15 229 0 2 0.01 «0.1 52 1
S696A 100 15 263 0 2 2.58 h.9 1L :
S682A 92 15 324 0 22 G.31 -1.0 43
S677A 103 15 k12 0 140 3.32 7.0 18
S698a 104 15 b12 0 LY 2.96 Y.3 18
ST15A 100 15 ha6 0 133 2.6k 5.2 -]
STLIA 92 15 b36 ) 21 0.27 0.0 50
S675A 93 1% L9 0 bh 0.75 1.0 33
S673A 90 15 bss 0 1Y 0.31 «2.0
Ss23A ok 15 883 0 83 0.52 2.0 52
S521A 9 15 899 0 199 1.69 9.5 9
ST13A 96 15 899 0 131 1.03 b3 ¥
57104 97 25 218 0 35 - 1.10 1.0 21
S681A 91 25 227 0 9 0.06 20 W
S TO6A 93 25 231 0 6 0.06 «0.5 sh
S692A 98 25 401 0 113 2.53 2.0 16
5699A 93 25 ksy o} 24 0.2k 0.0 38
S TOhA 89 25 463 0 u 0.60 0.2 5k
S697A 108 25 560 0 223 3.82 7.5 19
S701A 9 25 579 y 2% 0.39 - 13 13
S T08A 90 25 581 ] - 15 0.99 -1, 5@
S TO0A 95 25 887 0 91 0.6% 0.1 38
8695A 9k 35 28 0 32 1.21 7.0 15
S680A 9 35 224 0 6 0.0h «3.0 %0
S6T6A 92 35 kil 0 26 0.28 «2.0 ¥
8691A 96 35 bkl 0 66 1.M6 «.0 16
S6ThA 91 35 490 0 17 0.12 0.0 43

(Continued) _
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Table 3 (Continued)

68

“West Deflection  Losd Torque  Sinkage  Siip 0% In.
No. Station 1 1b Pull, 1o ft-1b in. % Avg CI
6.00-16, 2-PR {(Continued)
ST17A 106 35 875 0 222 3.10 6.5 2k
S520A 9l 35 882 0 66 0.68 0.0 26
85224 U 35 890 0 ko 0.08 1.5 49
8518A 103 35 907 o] 132 1.61 3.8 2k
STOTA 9k 35 1292 0 82 0.1k 0.2 56
ST02A 100 35 1300 0 105 0.50 1.8 Ly
6.00-16, Radial Ply
RINCTY 100 15 881 0 100 c.83 1.5 59
skgsa 94 15 897 0 123 0.87 2.9 53
Shola 100 15 901 0 199 1.68 6.5 L2
SL38aA 103 35 862 0 199 2.62 7.0 27
SL87A 105 35 876 0 255 3.36 9.5 2k
Sk93a 9 35 884 0 75 0.36 2.4 39
SL90A ol 35 890 0 bs 0.29 0.5 59
SL96A 95 35 890 0 38 0.14 0.5 56
S53kA 93 35 899 0 61 0.59 2.9 63
6.00=-16, Radial Ply, with Directional Bar Tread
$530A 15 15 856 0 430 4.97 35.1 25
8531A 103 15 882 0 213 2.14 7.8 L2
8533A 97 15 887 o 119 1.25 4.8 66
SS29A 106 35 81h 0 253 3.07 11.8 26
$532A 96 35 895 0 97 1.01 k.2 NN
6.00-16, Solid Rubber
SS52¢A il e el v 163 2.69 16.7 2
S525A 103 2 LA 0 97 1.20 5.2 3b
8527TA 92 2 L58 0 ™ 0.81 0.0 S&
8526A 105 3 82 . 0 25 2,65 13.% 33
§5264 98 3 - B96 0 206 1.32 5.2 56
o 001k, 2<PR }
Sa69A 9 10 201 0 21 0.Th 0.7 %
S271A 92 10 - 218 0 1 0.47 0.0 39
32694 86 15 233 o 30 2.2 0.3 L
S239A 93 % 2b0 ¢ 31 0.61 2.7 25
‘S259A 87 15 45 0 9 0.2 0.0 €9
§237A .95 15 .33 0 60 . 1.09 5.1 %
S251A 88 15 '35 0 27 0.3% 6.0 W8
8263A 8 15 356 0 13 0.33 0.0 63
8559A % 15 NSk 0 6 0.17 - «1.0 n
- 8265A 92 15 Y1 ) 30 0.29 0.0 o7
S233 92 15 AT8 0 55 0.6 2.0 1)
82k1A 96 15 k81 o u7 1.60 1.5 23
(Cont tnued )
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Table 3 .ot ouy
Test ~ Deflection  Load Torque Tlukage | CLiF D& in.
No. Station {1 1v Pull, b f1-1b in. % Avg 1
1 9.00-1k, 2-PR (Continued)
s2bTA 98 15 668 c 142 1.97 7.6 27
‘ $235A 73 15 670 0 88 0.74 4.3 ks
¢ S268A 94 My 697 0 51 0.3 2.6 173
$539A 94 15 861 0 €3 0.77 -0.3 L8
; Ss5LoA 106 15 869 0 319 3.33 14,2 25
S3014 100 15 875 0 267 2.56 9.1 %
S302A 103 15 875 0 271 2.62 13.0 25
S2b6A 103 15 885 0 299 3.05 15.6 23
S569A 101 15 890 0 195 1.69 6.3 35
; SSTA 94 15 890 0 100 0.8k 0.5 50 ;
. S25ka 9% 15 890 0 128 0.99 4.8 Ls !
. 3570A 98 15 950 0 105 1.28 0.5 Ls !
S571A 100 15 900 0 168 1.21 4.8 39
S5724 97 15 900 0 100 0.L8 2.9 51
$303A 98 15 900 2 170 1.50 L.8 ko
S576A a7 15 902 0 o) 0.41 1.3 66 :
SST3A 102 15 903 0 213 1.A8 5.7 35 ;
3 568A 103 15 905 0 270 2.86 8.0 35
330hA 97 15 905 0 157 1.26 6.1 L1
S306A 96 15 905 0 66 0.4k 2.9 72
S5T7CA 95 15 910 0 sk 0.€9 2.0 ST
C537A 90 15 916 0 72 0.07 1.5 Sk
S266A $5 15 917 9 95 0.€0 3.k &0 :
5305A 95 15 928 ¢ 62 0.48 1.5 67 :
S270A 9h 20 $00 9 63 ¢.91 1.0 27
S27hA 96 20 902 Q m 1.08 Ly Lk
32724 9k 20 518 0 33 2.8 0.5 kL
S IWSA 88 25 293 0 1z Q.17 t.0 3h
2L A 93 2% 298 5 28 0.h3 1.0 &
52614 91 25 ne 9 & 0.10 0.0 63
52534 90 2 313 0 12 0.0¢ 0.0 W
S331A 8 2% : kst 0 ¥ Y 0.05% ©0.5 5
53358 93 25 60 0 ho 9.50 - <0.5 %
ShEa W 2% - b6k 0 22 9.19 «0.7 68
3267 S I 29 het 0 26 0.23 . 0.5 68
S2ksA 90 2% byo 0 .6t .27 5.2 %
BihGA o M - Wiy e 25 A1 4,3 i3
SEaR o B w72 & i7 -, 3 ~G.1 NN
SN 101 24 660 0 168 1.90 10.b 2
C338A 95 25 563 0 103 148 . 0.5 25
] 329534 92 . e 875 0 ko 0.9 e b6
Ef 33h1s 92 2 815 o &7 0.6k 1.5 ®
5 S 92 25 690 0 0 0.10 0.7 &
SRS 5 - S - - R 691 D 2 o.22 0.3 53
$ b N EO 93 2% 885 0 i12 1.n 1.9 25
- Gohaa 1oh 2 98 0 252 2.3 12.8 8
LI S A WY 3 13 121 2.9 13
Soani s e Sk v 51 CoJae R Wy
SaBhA gk s 92k o 3 0.16 1.0 68
’ [Continued)
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Table 3 {Continued)

“Test Deflection  lLoad “Torgue  oinkage  S1ip 05 1in.
No. Station % 1b Pull, 1b  ft-1b in. % Avg CI
9.00-1%, 2-PR (Continued)

S236A 96 25 1378 0 170 0.85 2.9 51
5260A 101 25 1382 0 89 0.43 2.0 65
S3k9A 100 25 1388 0 251 1.52 4.5 36
53504 97 25 1389 0 228 1.50 3.6 ko
S273A 96 20 89k 0 T2 0.25 -0.6 37
Sskaa 93 35 97 0 2 0.75 1.0 26
Sslilia 9l 35 110 0 2 0.23 1.0 I
Ssh7A 91 35 110 0 5 0.49 2.6 70
S5h3A 9l 35 232 0 15 0.29 -1.0 25
55454 93 35 232 0 11 0.12 «1.0 s
S5h6A 90 35 248 0 10 0.26 -0.7 67
3567A 88 35 438 0 15 0.15 2.7 30
S566A 89 35 Lho 0 19 0.07 2.7 30
S561A 89 35 kso 0 0 0.07 -1.0 kg
s56L4A 91 35 hs2 0 0 0.01 -1.0 56
S565A 92 35 456 0 9 0.1k -1.0 61
52954 86 35 460 0 35 0.28 1.0 62
S27T5A 90 35 L67 0 25 0.09 2.7 3k
S280A 88 35 L68 0 36 0.27 -3.1 32
S2TTA 90 35 k70 0 31 0.1k 0.0 Ll
S279A 87 35 476 c 16 0.31 -0.5 26
S297A 91 35 126 0 16 0.09 <0.5 65
So81A 56 35 730 o} 83 1.11 0.0 21
S336A 95 35 730 0 Th 0.97 =1.5 25
S346a 91 35 733 0 50 0.29 -1.5 32
S276A 87 35 Th4s5 o] 38 0.30 0.0 i
S291A 90 35 750 0 43 0.42 2.5 45
S278A 93 35 753 0 48 0.17 -0.5 k7
55354 105 35 860 0 1ko 1.72 0.0 25
$563A 95 35 868 0 73 0.75 -1.7 2
5329A 92 35 880 0 42 0.05 -1.0 48 .
S562A 90 35 881 0 L9 0.19 - -1.1 sk
£538a 94 35 882 0 49 0.19 2.7 Lt
S5k1a 105 35 889 0 151 1.77 2.9 25
$536A 97 35 895 0 29 0.07 -1.0 60
5333a 93 35 896 0 88 0.82 -1.0 32
S299A 91 35 905 0 25 0.08 0.0 66
s2824A 9% 35 908 0 120 1.24 2.6 27
5293A 90 35 930 0 63 0.19 -1.0 39
S347A 92 35 930 0 L5 0.10 0.5 60
53394 99 35 1046 0 185 2.05 3.1 20
S334A 94 35 1047 0 130 1.01 0.0 29
52834 98 35 1056 0 178 1.69 4.3 20
S3h2a 92 35 1059 0 103 0.77 -1.3 39
S29hA 93 35 1060 0 68 0.20 1.0 50
S330A 93 35 1067 0 sk 0.16 0.0 k9
S298A 92 35 1070 0 43 0.06 0.0 60
S3k0A 98 35 1222 0 136 1.07 1.0 37
S300A 92 35 1235 0 65 0.28 2.0 66
S337A 105 35 124 0 35 3.07 10.3 23
sa8ha 39 35 124, 0 218 1.96 k.8 27

(Continued)
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Table 3 (Continued)

Test Deflecti n  Load “Torque  Ginkage  Slip 0<% in.
Fo. Statiom % 1b Pull, 1b  ft-1b in. % Avg CI
9.00-14, 2-FR (Continued)
5296A 95 35 1252 0 65 0.18 0.0 63
5292A 96 35 1255 0 84 0.65 R.5 b9 ;
9.00-14, 2-PR, Replacing 01d 9.0C-14, 2-PR %

ST3TA 96 15 8718 0 78 0.73 2.0 57
STh2A 98 15 678 0 183 1.51 k.0 32
S578A 9% 15 882 0 161 2.41 4.8 36
S579A 100 15 882 0 219 2.08 4.0 29
STh1A 98 15 884 0 178 1.47 5.4 36
ST43A 9l 15 886 0 9l 0.73 3.0 51
SSTTA 105 15 888 0 287 2.61 9.1 25
§583A 96 15 893 0 91 1.6k 2.9 L8
ST38A 9k 15 895 o 80 0.65 1.2 N

. §581A 95 15 84 0 109 0.965 0.0 s
SThuA 9k 15 397 v T2 0.53 1.0 48
5580A 98 1= an0 o} 151 1.96 4.8 4o
ST4SA 93 15 915 ) 72 0.48 1.0 5T
ST4OA 99 15 921 0 227 1.88 6.1 32
ST39A 9% 15 935 0 T7 0.58 2.0 61
S642 103 15 1290 0 200 1.13 2.0 50
S6L3A 102 15 12 0 124 .74 3.2 62
RIS HY Y 103 15 1308 0 k5 0.55 4.0 7 58
S689A 9k 25 1%} 0 36 0.71 «2.0 26
S683A 91 25 4s0 0 7 0.18 0.0 32
S68ha 92 25 152 0 21 0.10 0.7 33
S690A 9l 25 ks2 0 ko 0.54 0.0 28
S685A 92 25 ks2 0 19 0.18 0.7 38
S687A 106 25 866 ¢ 342 3.4k 6.0 21
$688a 102 25 870 0 289 3.10 8.0 22
S686A 92 25 885 ) 81 0.6k 1.0 k3

9.00-14, kPR ‘
S28A 90 25 10k ] 107 0.63 4,1 30
S324 89 25 1043 0 6b 0.33 -2.6 %
S31A 8 25 105k 0 73 0.25 -2,0 ‘
S30A 96 25 1090 0 100 0.49 2.0 - W
S29A 9% 25 1120 -0 100 0.59 0.0 ko
\ 9.00-14, 8-PR |
S399A 86 15 226 6 8 0.17 -1.5 37
34054 20 15 234 0 15 0.6k «3.1 28
Skoka 9% 15 459 0 85 .39 5.8 25
Skola 93 15 476 0 37 0.00 «0.5 43
Sk3TA 90 15 T 0 26 0.31 0.0 60
(Continued) : .
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Table 3 (Continued)
i “Test Deflection  Load Torque  Sinkage  Siip 0<% 1in.
i No.  Station % b Pull, 1b  ft-lb in. % Avg CI
f ' 9.00-14, B-PR (Continued)
ShoB8aA 100 15 666 0 164 1.86 7.6 25
LYLYY 96 15 675 0 101 0.96 2.6 i3
sk1sa 101 15 903 0 166 1.27 4.8 52
sh3sa 97 15 907 0 80 0.48 1.0 57
shaka 105 15 1050 0 122 0.93 1.0 5k
Sh33a 110 15 1226 0 219 1.43 8.5 kg
S416a 8 25 300 0 16 0.32 -2.7 37 F
SLoTA 90 25 302 0 20 0.32 0.7 26 f_'
Sh19A 88 25 312 0 17 0.21 -2.0 37
sko3a 91 25 k50 0 51 0.73 -1.5 28
shooa 90 25 k62 0 21 0.27 -0.5 35
Skhla 89 25 k70 0 23 0.05 2.4 56
shioa 98 25 670 0 130 1.63 L.8 25
54024 90 25 67T 0 35 .47 0.0 42
shl7a 94 25 903 0 103 0.77 -2.0 36
Sk3BA 96 25 903 0 ké 0.22 1.0 59
sShigs 100 25 1208 0 171 1.1k 6.3 Lo
sh36a 98 25 1220 0 7 0.2% 2.4 61
skoga 96 35 460 0 Lo 0.78 -3.1 23
Shlaa 90. 35 Lék 0 30 0.02 -2.1 55
5kada 92 35 k70 0 30 0.32 -0.3 38
Shaka 97 35 723 0 10k 1.38 -0.3 23
Shlia 98 35 800 0 115 1.24 -0.5 23
Skoka 102 35 . 885 0 184 2.18 3.9 21
Shaga 91 35 885 o} 122 0.50 -2,0 3L
S kkoa 91 35 8865 0 45 0.11 1.0 55
Skaza 93 3 822 c 80 0.51 0.0 Lo
. Shosa 103 35 1031 0 168 .77 5.6 25
SL27A 105 35 1214 o} 264 2.57 6.3 23
sh3oa 101 35 123 v 134 0.91 1.9 39
Sh39A gk '35 1238 0 82 0.06 0.0 5k
shaza . 9k 35 1sb2 0 160 1.14 0.1 35
' 5.00-12, 2-PR
8 614A 105 15 132 0 36 2.82 9.0 1
§623A 98 15 6 0 5 0.48 0.k b6
i 56204 97 15 152 0 9 0.65 0.0 33
S630A 97 15 224 0 19 0.58 0.0 54
8615A 102 15 245 0 31 1.10 2.0 38
Sé22A 105 15 335 0 80 1.81 10.0 35
S632a 100 15 3hs 0 36 0.79 2.0 59
Sé2ka 109 15 VY 0 109 2.15 10.0 37
S626A 102 £ 461, 0 80 1.34 9.0 L6
S61TA 103 35 147 0 26 2.17 3.k 15
s621a 91 35 156 0 L 0.30 “..0 ho
S 629A 96 35 159 o] 5 0.22 0.0 54
ST3kA 92 35 220 0 5 0.00 «3.1 Lo
S6134 = 105 35 224 0 57 3.02 11.0 18
(Continued)
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Table 3 {Continued)

“Test Deflection  Load Torque  Sinkage  Siip 0<% 1in.
No. Station % 1b Pull, 1b  ft-1b in. % Avg CI

5.00-12, 2-PR (Continued) !

S631A 9k 35 225 ) 10 0.26 -1.2 57
$616A 97 35 232 0 5 0.28 -2.0 Lo i
57334 96 35 326 0 21 0.07 -2.0 42 ;
S7324 97 35 327 0 Ls 1.18 2.5 22
S672a 9L 35 333 0 12 0.20 0.0 56
ST354 91 35 338 0 13 0.22 -1.0 61
S633A 95 5 342 o} 22 0.45 0.0 58
S623A 101 35 345 0 27 0.63 0.0 33
S665A 93 35 346 0 29 0.76 0.0 35
S669A 9k 35 347 0 15 0.39 -1.9 46
S66hA 96 35 bh7 0. 59 1.36 2.0 31
SEZ5A 97 35 k50 0 Ly 0.99 1.0 37
SE68A 97 35 456 0 6k 1.43 k.o 37
S736A 97 35 k60 0 18 0.04 -0.6 61
S62TA 97 35 k61 0 22 0.2k 0.0 ko
S6TLA 94 35 k66 0 20 0.54 0.0 53
4.50-7, 2-PR
4 S5854 105 15 99 0 17 1.65 7.0 17
3 S593A ok 15 103 0 3 0.39 0.0 43
S594A 98 15 106 0 1 0.42 0.0 59
§586A T -3 15 0 5 0.23 -1.0 37
\; S591A 1 15 123 0 16 1.2 3.4 24
3 © SL83a 109 15 : 172 0 36 2.00 k.5 25
A Sh73A 103 15 175 0 18 0.89 2.0 41
sliega 106 15 183 0 28 1.48 9.5 26
SLT6A 99 15 192 0 10 0.15 0.0 66
SkToA 13 15 220 0 s 1.85 -0.3 28
Skhéka 102 15 240 0 30 1.10 6.8 31
Sk6éa 102 15 242 0 13 0.37 1.0 56
Sh72a 12 15 330 0 .55 1.28 1.2 h2
SheBA 102 15 339 0 32 0.67 7.1 5h
SLTTA 107 2 L48 0 48 0.62 8.3 68
5584a 10k 25 100 0 15 1.68 6.0 16
55924 100 25 105 0 3 0.29 0.0 38
S589A 102 25 12 0 5 0.31 0.0 56
, S590A 102 25 127 0 13 1.05 0.0 23
; Sk86A 109 25 22k 0 39 1.9 nal 25
] Sk63A 101 25 232 0 17 0.h6 1.0 33
sSh6sa 98 25 238 0 8 0.20 0.5 Eg
SLT1A 105 25 3h2 0 28 0.48 4.3
‘ SL67A 96 25 34l 0 23 0.ko 4.5 Eﬁ
S587A 106 25 hs2 0 ] 2.10 6.3
SUT5A 105 a5 L5k 0 53 1.15 3.8 bs
$5884 104 25 463 o} S 0.55 b0 52
ST31A 106 35 212 0 37 1.82 10.0 25
S516A 102 35 226 0 2 1.0k 1.0 30
ST29A 101 35 233 0 12 0.32 «0.3 56
55124 95 35 235 0 11 0.2k 0.0 38
S51kA 92 35 ah2 0 10 0.0 58
(Continued)
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Table 3 (Concluded)

“Test ~Deflection  Load Torque  olnkage  SIip 0= 1in.
No. Station % 1b Pull, 1b ft-1b in. % Avg CI
4.50-7, 2-PR (Continued)
ST30A 104 35 Ls6 0 33 0.98 0.0 50
S513A 98 35 k57 0 38 0.75 5.4 37
$515A ok 35 473 0 = 0.30 0.0 55
4.50-18, 4-PR, Dual Configurstion, No Spacing
S608a 95 15 901 0 95 0.59 1.0 50
S60TA 96 15 90k 0 181 1.27 2.0 34
S6094 93 35 900 0 k9 0.22 1.0 50
S605A m 35 902 0 282 2.83 7.0 16
S606A 9k 35 916 0 85 0.93 1.0 32
4.50-18, 4-PR, Dual Configuration, l-in. Spacing
S601A 91 15 902 0 96 0.83 -0.3 45
S59TA 104 15 908 0 127 1.11 2.0 38
S596A 112 35 910 0 329 3.07 17.4 1k
S599A 99 35 922 0 89 0.47 1.0 32
S600A 92 35 922 0 L7 0.47 0.0 48
7 16x15-6R, 2-PR, Terra-Tire
S650A 9% 15 221 0 I 0.22 «2.0 50
- S6h6A 100 15 222 0 13 0.46 1.0 32
S6h5A 96 15 236 0 32 1.06 =0.2 18
S648A 90 15 439 0 33 0.60 -1.0 ¥
SE6LTA 107 15 hhs 0 99 1.52 10.0 21
S6U9A 93 15 Lss 0 20 0.57 0.0 L2
8652A 105 15 T2 0 72 0.88 2.0 Lo
8653A b 15 731 0 51 0.59 3.0 sk
S65kA o7 15 739 0 9 1.01 h.0 39
S658A 101 25 21h 0 15 0.57 0.0 21
8662A 93 25 216 0 3 0.16 <1.5 57
8659A 96 25 22k o} 1 0.43 0.0 40
S65TA 9 25 Lu8 0 65 1.26 2.0 19
S660A 92 25 hs8 0 13 0.37 0.0 k)
8661A 92 25 L62 0 13 0.26 1.0 55
8655A 95 25 713 0 L2 0.56 1.0 38
8663A 91 25 731 0 21 0.37 0.0 - 57
™
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Table U

Summary of Test Results

Yuma Sand, Pass 1, Maximum-Pull Point

|

“Test Deflection  Load Torque  Sinkage  S1ip 0<% in.
No. Station % 1b Pull, 1b ft-1b in. % Avg CI
1.75-26, Bicycle

S504A 11 15 86 17 33 1.97 26.4 2h
§510A 106 15 92 20 32 0.70 18.7 68
Skg9a 110 15 106 19 h1 1.26 22.2 43
SL9TA 123 15 211 2h 96 2.89 32.9 37
S503A 113 15 215 9 97 L4k 32.4 21
S508A 119 15 215 20 107 L.85 49.5 a5
SS511A 108 15 221 28 80 1.60 23.1 (4
S502A 110 35 96 16 38 2.28 27.5 19
S505A 107 35 99 n 34 1.95 18.3 22
S500A 103 35 115 27 33 0.80 9.9 42
S501A nuy 35 205 12 93 5.22 hi.k 17
S509A 120 35 210 21 99 k.91 55.2 22
SSOTA 115 35 220 27 110 2.81 38.0 34
sko8a 1hb 35 222 31 91 2.61 27T.4 37
S506A il 35 230 8 58 L.65 30.6 23
k.00-18, 2-PR

ST27A 110 15 180 32 80 2.6k 20.0 20
ST22A 101 15 18k 57 63 0.67 9.1 Ak
ST23A 1l 15 184 bl 81 1.93 26.0 21
STI9A 100 15 215 6 96 0.43 12.0 51
SS9A 10 15 309 a3 123 2.16 h. 7T P
ST9A 109 15 315 6h 112 1.04 21.3 56
S319A 101 15 335 68 112 1.08 15.6 ' ?)
sk8a 105 15 345 48 121 1.1 22.0

S3TA 122 15 k1o 0 210 5.93 »5.9 15
STIA 13 15 ko 13 175 3.9 25.0 3
S61A 11b 15 481 b 199 1.25 2.6 A8
862A u3 15 485 39 209 2.47 25.9 A2
S56A m 15 W7 19 203 3.18 0.2
ShéA 107 15 $00 58 7. S WS ¢ § 25.0 73
S36A 19 15 510 .50 168 3.58 249 0
Shkaa 511 15 - 512 62 200 1.55 28.0 58
8§52A 107 15 512 62 193 - 1.56 26.3 60
5504 109 15 520 12 1 133  25.0 6 -
ShoA 100 15 sh8 - 66 192 1.h1 20.0 15
869A us 15 580 15 21 3.3 . 29.3 35
868 n2 15 609 9 220 2.6 20.6 %0
83254 105 15 - 617 o 21 1.50 20.0 62
8321A 10k 15 633 66 22 1.87 18.h M
87TA m 15 63 ™ 29 1.6 9.7 @ %
3323A 10h 15 192 . 80 - N 1.82 _a.s_ ST
8584 12 25 08 35 126 210 2 29 -
CI T 109 3 I 62 00 0.8  15.3 M
560 106 25 335 100 128 0.0 g.s_ %
Stea . 12 -3 2 m a9 LU
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Table 4 (Continued)

0<b 1n.

— Torque  Sinkage  SIip

Toad

b

Deflection

est

Avg C1

3

in.

Puil, 1b ft-2b

%

Station

No.

4.00-18, 2-PR (Continued)
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Table 4 (Continued)

“Test Deflection  lLosd “Torque  Sinkage  Bilp 08 in.
No. Station % b Pull, b £t-1b in. % Avg CI
4.50-18, 4-PR
s133A 106 15 443 92 73 1.1k 20.4 59
S356A 110 15 46 35 170 2.05 17.7 33
S149A 113 15 k55 1n 178 3.h2 25.3 22
S112A 110 15 Ls9 69 159 1.48 23.2 L
S1k1A 106 15 k60 85 149 0.97 17.3 55
53554 16 15 687 -1 296 k.35 33.8 29
S366A 110 15 699 80 151 1.77 19.2 57
S360A 110 15 700 3k 256 2.9 25.6 h2
S150A 123 15 865 26 h62 5.21 46.5 31
S139A 13 15 910 60 335 2.27 239 5k
S1k2A 13 15 915 T0 31k 2.08 22.2 60
S1hOA 116 15 918 68 325 1.2'2r 26.0 59
S363A 112 15 919 36 331 2. 19.k 46
S353A 105 25 269 52 102 1.62 6.7 19
S14TA 16k 25 218 53 zg 1.72 17.9 22
S138a 107 25 282 135 1 0.97 15.2 5T
S13kA 101 25 290 107 18 0.78 11.0 59
S113A 106 25 293 105 122 0.90 13.0 ho
S136A 103 25 3k 2 157 1.13 15.2 56
S352A 106 25 hih 26 mn 2.89 21.0 23
S132A 105 25 bhT 150 193 1.05 15.6 5T
S1hSA 13 5 hs8 3% 175 2.90 5.3 23
S11bA 108 25 k70 123 178 1.09 16.9 43
S35hA 113 25 662 «15 262 k.59 28.6 23
S$359A 10 25 0 99 250 1.80 17.7 bl
8365A 104 25 TOh 160 231 0.85 12.0 61
8358A 11h 25 889 -2b 359 b2 26.2 31
S1h8A 15 25 900 -85 362 6.23 2719 22
S111A 109 3 910 pLY Y 263 1.5 17.0 b6
S119A 109 25 910 170 | 295 l.12 17.3 6
8126A 108 35 M2 170 199 0.78 15.3 55
8116A 07 35 - b5 157 178 0.39 1.5 s
81h3A 107 35 b8 M9 158 2.66 7.1 19
890A 1 - 35 h50 8 1715 10.99 _ ng 38_
891A 105 3B 50 128 169 058 - 131 n
810TA 1o 35 kS0 150 B8 0.22 17T B
8351A 99 . 5 52 Sk 188 1.82 13.0 2
8125A 106 35 453 0 B/ e 0.Th 3.1 65
33 we ¥» M3 s Sk 075 W.T ST
8934 106 35 455 15 IR 092 155 0B
81304 . 10 35 h55 168 203 0.9% 3.1 56
8106A 106 % hST L. 187 1.00 .2 a
8104 108 35 2 Y] 152 e 0.7 .8 -
8103A W9 35 1.%) . b3 § B 1.8 206 B
sl22a wr 3 - MO Y, 218 09T 17 6
8123A 105 35 MO 168 200 .73 12.3 )
8l 3 35 885 1% n2 1.29 - 18.9
8 pb! 35 892 =23 \ 356 551 2.6 -]
' {Continued) , . o _
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Table 4 (Continued)
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“Test Beflection  1Load Torque  Sinkage  S1ip Db in.
No. Station % b Pull, 1b  ft-1b in. % Avg CI
4.50-18, 4-PR (Continued)
S120A 112 35 895 252 340 1.10 20.2 62
8121A 11k 35 895 2kg 363 1.k2 0.2 5k
S129A 108 35 895 268 349 0.67 15.8 58
S92A 1k 35 900 101 280 1.67 20.7 33
S5118a 112 35 900 215 340 0.95 25.5 60
S126A 108 35 9ol 282 363 1.21 18.0 62
S151A 13 35 90k 166 36L 1.43 23.5 42
S96A 10 35 910 131 319 1.62 23.0 ko
s12ka 107 35 910 251 330 1.05 13.7 58
S15kA 110 35 912 125 313 2.03 19.8 Ny
S110A 109 35 915 150 310 1.52 20.0 38
S115A 107 35 915 275 358 1.0l 1k.8 55
S95A m 35 916 8k 338 2.66 2k.5 32
S105A 110 35 916 155 320 1.97 21.2 37
835TA 108 35 917 66 311 2.69 18.6 30
8153A 115 35 918 102 361 2.69 27.6 31
S109A 11k 35 920 187 362 2.12 28.0 36
S102A m 35 924 188 335 1.89 23.0 AN
S127A 108 35 928 243 335 1.07 16.9 59
S10hA 12 35 930 97 326 2.8k 23.5 36
S108A m 35 930 17h 310 1..53 20.0 38
S155A 108 35 940 81 21 1.92 13.7 39
8361A 16 35 194 T8 97 2.63 20.3 k2
836hA phil 35 1203 218 ) § 1.46 17.4 53
8135A 12 35 431 288 h63 1.49 16.8 58
8362A 1k 35 1431 b7 k1 2.75 17.7 53
8137A 108 35 150 260 h21 1.77 13.5 53
889A 12 35 16k -60 hs52 3.78 15.1 30
6.00-16, 2-PR
STO9A 108 15 204 40 88 2.25 20.0 21
S6T9A 105 15 221 100 15 0.81 21.0 31
STOSA 100 15 231 19 125 0.27 15.0 52
8693A 02 15 232 55 16 2.27 31.0 16
8696A 109 15 281 k2 123 2.h7 19.0 1k
- 8682A 102 15 323 3T 15k 0.62 15.0 h3
8677A Lk 15 392 43 193  3.54 27.0 18
-8698A m 15 ENSY bk 192 2.88 22.5 18
ST 106 15 W3k 148 - 0.85 3.1 50
“8Ti5A 1nz 15 - b3S 52 205 2.88 2h.5 22
g6TSA 107 15 bS5l . 120 204 .47 22.0 38
86T3A 101 15 470 180 . 228 - 0.59 13.0 48
85234 103 15 865 189 326 0.90 1.9 52
85194 s 15 8L 5 308 3.00 s %
£521A 108 15 883  wur 365 2.08 20.9 Eg
$TIIA 07 15 886 197 375 1.48 19.7
(Continued)
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Table I (Continued) g
“Fest Deflection  Load Torque  Sinkage  Siip 0<% in. g
No.  Station % 1Y Pull, 1b  ft-1b in. 4 Avg CI :

6.00-16, 2-PR (Continued)

S69LA 109 25 217 65 104 1.68 21.0 17
ST10A 110 25 217 T2 98 1.62 22.5 21
STOEA 104 25 227 143 140 0.30 18.0 5k
S681A 101 25 238 1hl 2 0.30 14.0 IR
S692A m 25 423 63 193 2.87 23.0 16
S699A 105 25 Ls1 196 221 0.TT 20.5 38 :
STola 105 25 W1 2u7 318 0.89 2h.1 sh
S697A m 25 5T1 55 2h8 4.00 22.7 19
STO1A 102 25 57h 207 211 0.T7T 16.9 b3
ST708A 106 25 584 261 331 1.83 23.0 58
STOOA 106 25 878 23 377 1.26 18.8 38
STO3A 103 25 886 331 hhg 0.82 19.0 56
S695A 110 35 206 83 101 1.2 21.0 15
S680a 100 35 229 1ho 138 0.18 11.0 ho
SET6A 101 35 435 200 212 0.38 12.0 %
S691A kb 35 hhhy 83 199 2.7 23.0 16 E
S67ha 102 35 kg2 290 321 0.32 18.0 &3
ST17A 15 35 864 97 32 2.92 4.2 b
S520A 107 35 866 29 ITh 1.30 20.0 26
S5224 105 35 881 333 823 0.70 2.9 :2
S51£4 10 35 882 N7 333 2.05 1Tk H
STO2A 10 35 1295 332 hT8 i1 15.2 kb E
6.00-16, Radial Ply
17T Y 115 15 8l9 -6 39 h.37 18.7 22
Suola 110 15 863 102 375 2.% 25.% &2
Shosa 101 15 867 150 290 1.08 13.h 53
ShBgA 107 15 873 183 325 1.13 .3 59
shgaa m 15 883 -32 297 3.0 2.7 23
Sk93A 109 35 3 259 hoh 1.2 21.3 39
SU96A 102 35 865 - 38 - hob o.ge 1.5 %
S48TA m 35 867 82 -3 2.83 21.3 2
Sk90A 105 35 - 8n 353 A9  0.83 17.0 . %9
SL88a 108 % 881 137 315 2.31 15.6 v
§:00-16, Radia) Py, with Directional Bar Tread - | |
$S3A . m COR 8sh 81 ‘253 260 & M
5530A u$ 15 8% o M3 MY 351 o B
553 08 15 8716 167 328 15 1.0 66
5534 103 3 B0 30 (3% 1.22 1T 63
55324 103 35 867 Co SR - T O - £ T 2
55294 a3 35 _ - 878 m 3 3.8 N2 2%
© 6.00-16, SolMd Rabber
S528A b 2 A2 g N gz 2718 20.0 2
$525A 13 2 b7 : . 115 231 W
852TA 0 2 M9 S " } 1.09 18.4 <8
85264 :g 3 869 7% 322 163 S23d %6
(Contizued) EESERE I ‘
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Table 4 (Continued)

“Test Deflection  1oad Torque  Sinkage  olip  0-d in.
No. Station % pi) Pull, 1b  ft-lb in. % Avg CI
9.00-14, 2-PR
S269A 99 10 198 56 72 0.76 12.9 2%
S2T1A. 101 10 218 7° 95 0.61 13.9 39
S249A 98 15 230 100 120 0.24 12.1 L8
8239A 102 15 234 5T 8k 0.36 k.7 25
S259A 93 15 245 105 15 0.2¢ 8.5 ()
S237A 108 15 330 62 ] 1.51 2.5 25
S251A 100 15 340 133 167 0.53 15.8 L8
S263A 97 15 351 138 152 0.37 1.0 63
S559A 101 15 ko 206 2hdy 0.39 1.5 n
S265A 101 15 kso 170 201 0.58 11.9 67
§233A 100 19 hé9 131 185 0.50 11.9 VA
S2hia 107 15 L7k 64 192 1.67 21.8 23
S2WTA 107 15 656 T0 268 2.30 22.1 7
82354 102 15 67 142 243 0.99 15.5 L5
g268a 102 15 617 2 265 0.71 13.7 73
S539A 103 15 850 184 326 1.15 13.h 48
8301A 106 15 856 k9 %0 3.07 19.0 26
8540A 107 15 858 20 343 3.34 17.0 25
§302A 1o 15 869 hs 36b . 5.2 25
8537A 97 35 869 23h 313 0.17 11.0 sk
Sabba 12 15 812 20 %5 3.53 30.8 23
S25hA 106 15 880 168 332 1.2 19.0 hs
8560A 102 15 881 226 bo3 0.70 14.9 80
S30kA 10h 15 883 pLYS 295 1.38 15.3 b1
8305A 102 1% 883 224 319 . 0.66 .7 61
83064 . 103 15 885 240 338 0.7 1n.9 T2
8560 109 15 888 140 ¥y 2.2 18.3 35
.8266A 103 15 888 201 318 0.81 13.9 60
85ThA 105 15 890 23 98 1.17 16.7 “g
833A - 10 ~15 890 10k 280 1M 13.8
85T0 109 15 81 21 - 385 1.62 B SN T
S5TIA 10 15 893 170 91 - 1.67 17.0 k]
857T2A - 108 15 90 186 ¥Tr L2 178 51
8568 - 109 13 905 ™ 370 2.90 18.5 3
85T 11 15 99 8 B 2.2 S R
82T 104 20 9 183 2085 0,57 120, M
S270A we ] 500 108 182 1.2 w2
st 105 2 885 169 39 1.09 15.1 A
Sak3A 105 25 82 98 12 0.7% 1.6 X
SSA 101 5 M, 1y 19 0.56 - 13.8 3h
825U M R ] 26 138 150 0.3 1.h M8
8261A 98 ] Rg 132 o 0.20 9.1 63
83 0 - 8 _ 160 200 0.%6 11.2 33 .
82524 100 25 ke s @ 0.N7 12.3 M
83 100 -] M7 193 219 6.10 i K- 50
BANSA  10M s MAR nr 187 1.%0 a9 %
8 T 25 ol 1% 200 1.1h - 2.3 %
8 98 25 L) 19 2% 0.20 12,0 68
{Continued )
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Table 4 (Continued)

Deflection  Load Torque  Siukege  Siip  0-b in.
Station % 1b Full, b ft-1b in. % Avg CI

9.00-1k, 2-PR (Continued)

) 25 W62 189 20k 0.16 1.0 68
162 b 651 210 280 0.58 17.3 L6
104 25 651 186 286 1.27 21.5 35
107 25 655 11 250 1.84 18.7 25
101 25 657 251 300 0.58 1.6
9 25 665 258 318 0.39 13.0 53 ,
106 25 682 86 238 2.03 16.8 21 ;
108 25 860 136 37 2.15 2h.2 2% {
105 25 869 175 339 1.52 17.2 313 :
105 25 884 245 376 J.80 15.9 49 g
13 25 892 83 380 2.63 28.4 28 {
104 25 905 321 396 0.6k 13.8 68 ;
110 25 1330 55 500 b.32 23.8 2
m 25 1342 -32 k50 3.42 16.2 2%
132 25 1346 346 shT 1.1% 19.1 65
108 25 1346 151 héh 2.0k 17.7
105 25 1349 195 519 2.06 6.3 ko
106 25 1365 2hs 3 1.20 17.% 51
106 30 880 259 354 0.57 13.1 3T ;
101 35 101 bk b 0.73 12.3 2% §
105 35 199 59 - 87 0.03 2.0 %4
9 35 112 62 62 0.28 -1k 70 £
191 35 228 u2 16 0.0 12.3 ks
96 35 233 121 121 0.03 7.8 67
108 35 2% 107 19 0.38 15.6 25
108 35 +hl 205 233 0.72 2.? 30 ,
107 35 a2 Pab 23  o.70 0 3 £
100 35 As3 169 21h 0.5T - 13.0 32 g
101 35 3 2 234 0.h2 6.3 & .
9 35 V5] 205 28 0.NT 16.7 62 )
0L 35 - M0 - 208 222 .26 2.3 4%
9 35 M2 168 20h 0.6% WS a;»_ :
10% 35 M2 25 M oW 1.1 %
. :gz N ;g g ,zig | g ig u.g ‘ g
106 - 3 120 303 38 o:lo 3:&, M
103 '3 - T2% 254 2 - 0-6‘{ - 15.3
105 35 TS 335 ™ obo B0 6
101 3 733 215 38 0.00 17.0 N Y
108 38 16 . 350 - 0.80 15.2 A
1ué > 2 -8%6 133 TR 2.7 8.9 &
105 35 838 m 33 0.82 k.2 - 60
102 3 862 193 322 .32 2 w
ﬁ) % - 86T g R 0.8 188 0B
10V » 867 ‘ ¥1 0¥ W9 W
it » 868 13 ) 2.8 2.3 g :
105 - 3 1) nr &0 0.61 k.9
(Comtinved;
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Table 4 (Continued)

“Test Deflection  Load ~ Torque  Sinkage  S)ip 0<b in.
No.  Station % 1b Pull, 1b  ft-1b in. N Y\ ¢
9.00-14, 2-PR (Continued:
$282A 107 25 880 180 330 1.7h 17.5 27
S299A 103 35 880 392 bh1 0.28 15.6 66
S563A 108 35 882 243 37k 1.67 22.2 29
S34TA 102 35 886 325 403 0.18 15.3 o
$562A 192 35 888 350 bk 0.70 .2 54
S29kA 103 35 1008 332 k39 0.61 13.4 50
S330A 106 35 015 368 oy 0.57 k.9 Lo
S339A in 35 1020 134 Loo 2.8k 25.7 20
S3kaa 103 33 1023 26h hiz 1.ko 14.6 3y
S283a 1w 35 1038 150 396 2.36 24.0 20
S334A 102 35 1051 189 34k 1.22 i0.8 29
$298A 105 35 1050 k19 511 0.34 16.7 60
S300A 105 35 1199 430 549 G.83 17.9 66
S284A 105 35 1202 97 357 2.65 16.0 27
S296A 106 35 1206 i25 skl 0.63 1.5 63
S337A 110 35 1209 100 Ly 3.22 23.1 23
5340A 107 35 1209 26T 460 1.39 17.% 37
S292A 106 35 1210 353 504 1.08 1.9 k9
9.00-1%, 2-PR, Replacing 01d 9.00-1%, 2-PR
STh1a ] 15 880 140 385 1.96 20.2 36
55834 167 15 906 223 393 1.16 15.C 18
SThaA 109 15 867 11k 367 2.27 9.0 32
S5794 119 15 87s 128 k10 2.67 19.0 29
55774 115 15 882 80 k1o 3.12 24.2 2
SS5TEA 110 15 88z 151 410 2.78 22.5 36
7374 108 15 884 232 403 1.31 21.9 57
S 743A 104 15 892 227 378 1.03 1%.0 51
SThly 10k 15 892 233 373 0.82 13.0 L8
5738A 0% 13 8ok 2k3 366 0.96 13.0 47
s562a 110 15 895 114 393 2.76 18.9 27
S5€0A 107 15 397 190 353 1.45 14,0 Lo
S581A 106 - 15 898 203 366 1.35 4.0 Ls
STUOA 108 15 913 136 399 2.29 18.7 32
SThSA 107 15 gzh 246 k16 1.00 20.0 57
ST39A 103 15 942 243 3T 0.90 13.0 61
Séhha 111 15 13¢c0 271 L86 1i.08 13.0 58
séh2a 111 15 1303 235 L9 1.10 18.0 50
S643a 110 15 1281 262 435 1.06 2.4 62
S683A 105 25 Lhs 199 234 0.78 22.0 32
S6094 106 25 L7 146 197 1.07 15.0 %6
S684A 105 25 kso 192 227 0.80 22.0 33
S690A 10h 25 hs1 145 187 0.94 13.0 28
5685 106 25 457 197 23 c.7€ 23.0 38
SCB8A 112 25 866 105 393 3.00 25.0 22
SébTA 110 25 878 T1 384 3.16 23.0 21
56386A 193 25 882 297 k21 1.02 18.0 43
(Continued)
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Table 4 (Continued)

Test Deflection  Load Torque  Sinkage  SUp 05 In.
No. Station % 1) Pull, 1b ft.lb in. < Avg CI_
9.00-1k, hPR i
se7A 108 25 950 240 k10 1.28 21.k 37 ;
S32A 104 2% 1920 355 481 0.0k 1.2 60 i
s28a 99 25 1033 190 316 0.92 8.8 30
331A 107 25 1044 342 489 0.18 19.5 60
S2GA 81 25 1076 2re L30 0.95 16.6 k2
S304 8 25 108k 270 390 0.62 13.0 4o
9.00-14, 8-PR
ShOSA 101 15 225 70 90 0.93 17.6 28
S399A 97 15 230 i 90 0.9 1.8 37
Shoba 106 15 bhs 69 187 1.91 24,0 25
Su374 101 15 k6 14k 189 0.56 11.9 &0
shola 154 15 LuWE 117 167 0.35 23.5 43
ShoBa 105 15 670 T0 240 2.07 16.2 25
sk20a 11k 15 833 -Th 295 5,14 19.2 15
Sh13A 110 15 866 <k 295 3.10 16.7 27
5435 105 15 878 185 301 0.94 13.4 57
SLOGA 104 15 879 m 312 2.4 20.% 26
shi1s5a 107 15 885 126 297 1.37 16.2 52
shk3la 126 15 988 -5k 42 3.39 4k .9 i9 ,
sk3la 112 15 1024 188 382 1.21 16.0 sh » 3
Sk33A 117 15 1217 16 k29 1.68 18.9 49
shi3za 126 15 1225 -68 499 4.45 7.5 25
sko7a 100 25 T 97 186 0.56 14.8 %
S416A 98 25 292 123 143 '0.30 13.0 37
s419a 100 25 292 125 1 0.37 15.0 37
sko3a 106 25 458 11 200 1.22 21.9 28
shlkia 100 25 Ls9 201 232 0.26 12.6 56
Skooa 102 25 W62 160 199 0.93 7.1 35
Sho2a 102 25 654 19% %62 1.04 1£.2 k2
Skioa 107 25 660 130 250 1.62 17.7 25
Ski7a 105 25 868 213 332 1.16 16.2 36
Su38A 106 25 880 278 361 .47 12.9 59
sh36a 107 25 1181 337 k69 0.58 15.3 61
Skioa 116 25 - 1184 <70 430 k.15 18.0 20
Sk18A 108 25 1200 192 397 1.k 17.5 40
skl2a 104 38 Lhs 206 232 0.42 19.0 55
SLogA 106 35 k52 142 193 1.00 14.8 23
Sk28a 106 35 ksg 182 22k 0.66 18.4 38
Shoka 110 35 712 187 293 1.79 22.2 23
Sk11a 107 35 760 168 279 1.75 15.6 23
ska6a 109 35 812 126 302 2.13 b1 21
SL29A 104 35 8719 285 ‘ 317 1.05 15.3 34
Shaza 106 - 35 880 269 370 1.13 21.8 -bo
skloa 99 35 882 331 . 388 0.10 9.4 55
Skasa 110 35 1008 138 360 2.36 18.3 25
Sk27A 12 35 - 1205 117 409 2.77 5.7 23
Si304 109 35 1225 288 461 1.26 .7 )
Sk39A 105 35 1228 har sk7 0.53 13.4 54
sl23A 106 35 1426 280 51k 1.80 16.3 35
(Continued)
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Table & (Continued)

“Test Beflection  1oed ~Yorque  Slnkege. SUp 0% In.

No. Station % 1b Pull, 1b  £t-1b in. 9 Avg C1

5.00-12, 2-PR
8620A 105 15 150 39 ko 0.98 16.3 33 ;
g628a 103 15 150 38 35 0.61 1.5 46
S61ka 115 15 166 11 - 55 3.32 36.0 pL}
8612a 117 - 15 208 & 86 4.29 48.6 16
S630A 106 15 220 56 61 0.76 16.0 54
S615A m 15 226 Lo T 1.30 19.0 38
S622A 110 15 324 33 100 2.13 23.0 35
S632A 108 15 335 62 89 1.2% 20.0 59
S52kA 114 15 438 19 135 2.40 23.0 37
S626A 110 15 L2 30 135 1.85 24,0 46
S61TA 118 35 146 a7 52 2.8% 43.0 15
S621A 102 35 154 66 59 0.50 16.0 4o
S629A 104 35 162 T6 57 0.52 13.2 5k
ST3hA 102 35 218 - 86 T0 0.56 13.4 Lo
8613A 110 35 222 22 69 3.13 20.0 18
§631A 102 35 223 103 83 0.30 10.9 57
S616A 106 35 230 T6 78 0.65 15.0 4o
ST334 108 35 320 115 109 0.45 21.6 L2
§623A 110 35 333 105 100 1.08 17.0 33 :
S6T72A 10k 35 333 123 112 0.47 1%.0 56 3
S5665A 106 35 335 78 98 1.26 2.0 35
5633A 105 35 339 11k 107 0.61 17.0 58
$732A 102 35 340 62 T8 0.79 10.7 22
ST35A 101 35 340 130 112 0.45 13.9 61
S669A 106 35 343 17 115 0.73 19.0 3
S664A 108 35 Wkl 55 123 1.97 23.0 31
S625A 107 35 451 96 126 1.21 17.0 37
S627A 107 35 L5k 146 143 0.75 19.0 k9
ST36A 105 35 458 150 130 0.18 1.4 61
5668a 104 35 463 61 118 1.67 17.0 37
S6T1A 162 35 Ltk 143 138 0.70 12.0 53
' 4.50-7, 2-PR
85854 111 15 82 9 19 LT+ 30.0 1
S59%A 104 15 100 32 20 0.53 1.0 59
85934 11 15 101 30 19 0.58 12,0 b3
$591A 11 15 107 22 23 1.04 15.8 2k
8 586A 106 15 108 32 19 0.29 0.0 37
8469 108 15 170 0 32 1.55 13.0 26
Su483A 109 15 172 0 36 2.00 k.5 25 :
SL73A 106 15 173 17 26 0.91 9.4 'S} ' H
S LTGA 107 15 177 56 Ly 0.34 1.2 66
S 470A 113 15 220 0 45 1.85 18.0 28
S k6hA 109 15 222 16 Ly 1.25 18.7 31
S Le6a 110 15 222 - 5k L6 0.65 16.0 56 h
S 48LA 11k 15 225 -1l 52 2.k2 22.1 2k
8 4724 k1 15 328 12 63 1.38 15.3 b2
GRTCTY 107 15 336 9 56 0.75 13.0 54 h
{Continued)
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Table 4 (Continued)

“Test “Deflection  1o8d Torque  Sinkage  Siip 08 in.
No.  Station % b Pull, 1b  ft-1b in. % Avg CI_
L.50.7, 2-PR (Continued) ‘
S480A 100 15 222 -123 -3
shTha 109 15 -16 93 1.99 18.0 ha
S59%A 107 15 Ls6 -16 8k 1.72 16.0 53
ShTTA 110 15 456 17 63 0.7h 12.3 68
$5924 108 25 95 h2 23 0.46 18.0 38
§584A 107 25 104 13 20 1.42 12.0 16
S590A 108 25 122 29 27 0.88 13.0 23
8589A 107 25 110 48 28 0.31 8.0 56
shé3a 107 25 219 48 Lo 0.55 11.5 33
sk82a 107 25 221 -6 36 1.5 5.7 19
Su86a 109 25 224 0 39 1.49 1.1 25
SL65A 104 25 228 91 61 0.bh 12.3 56
SheTA 103 25 327 84 67 0.65 15.2 56
Sh85A 112 25 330 -39 71 2.92 15.2 23
sk11A 112 25 337 53 64 0.73 17.0 7]
SLT8A 107 25 339 -50 L8 2.32 4.5 22
skT9a 110 25 430 -90 88 3.45 13.0 2
Sk75A 109 25 446 ks 74 1.06 12.3 ks
S588A. 107 25 L5y 63 79 0.65 13.0 52
ST31A 109 35 209 2k L5 1.52 16.0 25
S516A 109 35 216 33 41 1.22 14,2 30
s512a 102 35 225 TL 49 0.47 11.8 38
S51hA 100 35 - 225 8k 56 0.37 n.1 58
s729A 105 35 228 1 52 0.39 10.0 56
S513A 10k 35 Lk L8 73 1.00 13.4 37
S730A 105 35 450 75 75 0.96 10,0 50
S517A 109 35 k50 43 82 2.82 4.5 29
S515A 103 35 457 107 89 0.72 15.3 55
4.50-18, 4-PR, Dual Configuration, No Spacing
S608A 103 15 901 226 328 0.76 k.0 50
S60TA 108 15 905 158 376 1.68 19.0 34
S605A 117 35 886 103 353 2.85 19.0 16
S606A 102 35 922 311 396 0.96 1.0 32
. 8609A 103 35 922 588 W73 0.Th 1k.0 50
4.50-18, L-PR, Dual Configuration, lein. Specing
S59TA 115 15 895 190 373 1543 19.0 38
s60la 122 15 897 =58 Lhé 5.h0 1.0 15
8601A 100 15 90k 222 355 0.92 13.2 b5
8599A 10 35 918 347 k32 0.67 16.0 32
S596A 123 35 922 60 Lh8 h.29 k2.3 1
9600A 100 35 929 428 k82 0.69 1.0 b8
(Continued)
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Table 4 (Concluded)

“Test Peflection  Load — Torque  olnkage  Siip 0% in.
No. Station 4 b1 Pull, 1b ft-1b in. % Avg CI
16x15-6R, 2-PR, Terra-Tire
S6h6A 108 15 207 T0 56 0.64 15.0 32
S650A 103 15 223 103 T2 0.40 12.0 50
86hsA 109 15 227 63 66 1.34 2.0 18
S64TA 111 15 W2 33 11k 1.67 18.0 21
S648A 99 15 kho 11 118 0.T1 11.0 36
S6hoA 101 15 L5k 1h2 121 0.62 13.0 42
86524 110 15 703 108 157 1.1h 11.0 bo
8653A 103 15 T23 168 182 0.82 15.0 sk
S65kA 105 15 732 96 167 1.2h 17.0 39
S658A 108 25 21k T3 61 0.64 16.0 21
8662A 103 25 225 124 8h 0.37 15.0 5T
S659A 106 25 230 130 82 0.6h4 15.0 ko
S65TA 110 25 438 98 112 1.67 18.0 19
S661A 103 25 50 221 16k 0.h8 17.0 55
S660A 100 25 h62 176 130 0.52 12.0 39
86554 106 25 703 202 186 0.93 19.0 38
S656A 13 25 T -6 196 2.87 25.0 19
S663A 99 25 T36 267 203 0.h7 10.0 ST
86 :




Table 5
Performance Data for Group of Representative Tests

0-6
Test Deflection  in. lLoadx Ta =2 -8 PytP M/, |
i No. 9 CI 1b ft b 1b |
1.75-26%%, Bicycle ;
S50LA 15 24 86 1.145 42 29
S510A 15 68 92 1.145 33 28
Sh9gA 15 L3 106 1.1k5 L6 36
S503A 15 21 215 1.145 87 76
S511A 15 67 221 1.14s 89 70
S505A 35 22 99 1.130 29 30
S500A 35 b2 115 1.130 3% 29
S500A 35 22 210 1.130 96 €8
S507A 35 34 220 1.130 100 97
sk98A 35 37 222 1.130 113 81
L, 00-18, 2-PR
ST9A 15 56 315 1.055 1 106
S61A 15 L8 481 1.068 186 186
S325A 15 62 617 1.068 183 188
S8uA 25 58 340 1.021 126 128
S313A 25 2 :
S32TA 25 Wy 1000 1.055 376 322
855 35 25 315 1.039 127 17
S310 35 25 491 1.035 193 167
8317 35 L3 626 1.00k 193 201
ST4 ' 35 58 1012 1.004 313 333
4.50-7, 2-PR
su83 15 25 172 0.603 55 60
8397 15 26 :
8391 15 38 e . | -
shT7 15 68  bs56 - 0.597 109 106
- 8380 25 57 | |
SuT8 5 22 - 339 0.591 60 8
si7s 25 b5 b6 0.570 - 153 130
8512 3 ¥ 25 059 9 86
- 8 35 s 209 . 1M
s130 35 50 0 m
o o (Ccntmmd)
* ﬂhcel loul rud at m-w.u point.
- rwlﬁoﬁtm,%uwwe«mﬁlh | o _
| |  (Sbeet 1 of 3 sheats)
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Table 5 (Continued)

~0-6 _ _-
Test Deflection in. ILosd Ta -2 -Bg By+tPR  M/r. f
No. % Ccl_ 1b £t 1b 1b

4.50-18, L-PR

8182A 15 56 -

8360A 15 42 700 1.109 243 231
81kaA 15 59 918 1.106 318 296
i 8166A 25 38
H S145A 25 23 458 1.093 147 160
8365A 25 61 70k 1.061 222 218
S195A 25 25
8131A 35 57 k53 1.018 208 201
S1kéa 35 24 892 1.079 273 329
8208A 35 37

5.00-12, 2-FR

166
220
226

0.

0.806 69 76
0.
0.808 111 110
0
0

335

hs2 .81k b4 166

154 752 5 Th

223 0.748 115 1

340 0.76k 109 100
Ls1 0.762 162 165

458 0.735 178 177

&
PYRNSEBRER

6.00-16, 2-FR | | i
204 120 g Pk
392 129 1
451 106 15k
883 115 327
- 238 .0l . 152
050
003
020
018

8
¥
t;:
EBBEP

2%
148
32k
k32

PO N

NG ENBSa

£RER
B

27‘6 . 335
262 261
218 2R

»

&
BUER
88
EEEE

(Sneet 2 of 3 sheets)




Table 5 (Concluded)

0-6

o, -

Test Deflection in. load Ta-¥2-8g BytP  MJ/r,
No. ¢ CI 1b £t 1b 1b
6.00-16, Radial Ply (Continued)
sho2A 15 23 883 1.134 256 261
sk93a 35 24 861 1.040 331 388
Sko6A 35 5€ 865 1.038 353 391
SULBTA 35 2h 867 1.063 263 335
sk90A 35 59 871 1.029 395 Lys
sk8ga 35 27 881 1.054 304 299
9.00-1k, 2-PR
S2T1A 15 39 218 1.089 91 88
8559A 15 71 Lhg 1.061 21k 230
ST9A 15 29 875 1.112 3h1 368
S685A 25 38 k57 1.002 217 238
S262A 25 69 657 1.020 272 294
Solha 25 26 1342 1.071 451 420
ssuéa 35 67 233 0.929 132 132
S2TTA 35 L 460 0.966 25k 230
S541A 35 25 865 1.000 27h 33k
S296A 35 63 1206 0.960 u8h 564
9.00-14, 8-FR
sk37 15 60 L6 1.048 16 180
sh13 15 27 866 1.090 290 270
sL33 15 49 1217 1.060 358 hos
g g 25 37 292 0.990 138 1k
sk10 25 25 660 1.005 266 218
sk38 25 59 880 0.992 323 36k
§L18 25 ko 1200 1.010 368 393
sih2 3 55 s 0.940 - 238 U7
8426 3 a 8712 0.956 3w 6
si3o - 35 39 1225 . 0.946 422 k8T
- A6x15-6R, 2-PR, Terra-Tire o |
S650A 15 50 223 = 0.655 - 1uo0 »
8645 15 18 a7 o615 - w7
S6k8 15 - 36 hho o683 @ m L
8652 15 o 703 - 0.7T02 223 S i
8653 15 Sk Ta3 -0.694 25k B
8656 - 25 21 a2k - 0.630 103 S
8659 25 ko 230 o617 - 13
8661 25 56 k50 0.619 228 o
8657 25 19 h38 0.635 23 :
8663 25 57 . 736 0.625 297 ‘
“(Bheet 3 of 3 sheets) .
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Table 6
Predicted Sinkage snd Towed-Force Computations, 4.50-18, 4-PR

i Predicted Predicted
H P Towed Towed
i b H b Force Measured Force

: | 3 k' Rard Bard Predicted PFirst.Pass Sinkage, in. Yuma (Experimental Towed (Predicted

Test ¢ o w2 Surfsce Surface Sinkage Towel ﬁ!ﬁ Sand Sinkage) Force Sinksge)
¥o. n_ ib/1a.""" 1b/in. in. psi in. _ Point Pull Point _ in. 1b 1b 1b
8161 0.6k 3.1 10.4 2.4 7.9 6.25 2.04 L.18 104 136 647
8172 0.T2 L.6 JUNT 3.16 0.92 38 84 31z
8206 0.63 3.7 13.4 b.bo 1.17 5k 89 bbb
8356 0.62 0.5 11.9 5.50 1.91 2,08 100 126 59T
8162 0.6 2.6 13.0 k.70 1.27 58 105 500
8189 0.6k 5.2 1.7 3.5  0.83 W €9 366
8190 0.69 1.0 15.7 2.80 0.66 2l 58 277
8205 0.60 2.6 11.6 6.23 2.17 126 148 678
8182 0.66 6.% 15.2 3.12  0.73 28 81 328
8171 O.Th -0.1 10.6 5.61 2.48 140 156 581
s181 0.65 3.3 1b.b 1.85 1.4h 80 109 403
8133 0.%9 3.8 1k.2 2.68 0.70 1.1k 19 45 2hs
ki 0.95 2.6 .9 2.7+ 0.78 0.97 26 65 262
4 5366 0.66 ERY 16.5 23 59.8 6.18 1.2 i 4,60 69 139 1020
s¥0 0.62 0.6 1.8 $5.20 1.98 2,49 134 209 1604
8163 0.6k 3.1 10.4 2.4 70.4 16.50  b.21 4.30 350 W17 3295
8188 0.66 4.0 13.9 9.18 1.60 9N 239 1780
8164 0.64 2.6 13.0 130 3.03 250 %3 2470
8187 0.63 1.2 17.6 7.08  0.92 By 189 1390
S1e2 0.83 3.6 16.9 .78  1.62 2.08 101 229 1039
8353 0.68 2.6 8.1 3.k 12.4 1.6 1.19 1.62 k.70 32 L2 137
8192 0.69 7.0 15.7 0.59  0.05 0.3 20
81} 0.75 1.9 k.6 0.66 0.69 0.78 23 8 21
5191 0.6 5.2 14,7 0.65 0.03 0.1 18 22
S01 0.7 -0.7 9.5 1.45 1.0 26 4s 45
8165 0.7 0.5 10.0 1.3 0.98 27 b2 45
SIMT C.TC 1.1 9.1 1.8 117 1.72 3 ko 50
8166 0.6 3.5 11.9 3.4 12.4 0.9  0.k5 k.70 10 26 33
8198 0.66 8.1 15.1 0.60 0,43 2 19 20
820 0.7F 1.3 12.3 0.97 0.45 9 29 33
513y 0.88 3.8 13.1 0.85 1.03 0.97 37 20 26
8197 0.63 5.1 15.1 0.63 0.25 5 20 22
513 0.9% 2.% 13.6 .86 1.09 113 35 2 26
s8N 0.T3 0.4 9.7 3.5 19.8 2.6 2.31 2.90 4.78 121 11l 12
8% 0.6 1.1 9.5 2.7  L.A47 53 105 150
8185 0.63 1.2 11.6 1.00 0.38 12 3l 56
8186 0.68 k.0 13.9 1.49  0.bS 1 L2 8
832 0.9 3.8 k.2 1.33  1.4b 1.05 16 3 65
SiTe. O.T5 7.1 .1 0.87 0.43 ik 3 48
8365 0.66 3.h 5.5 3.3 31.5 2.3 085 ©.8% 4.76 13 62 216
8193 0.67 1.2 10.8 3.4 W7 6.39 .80 4,78 Wb 424 698
ax o1 7.3 .1 2.19 0.5 22 8y 2®
8196 .67 [ W Y R 1.8% 1.50 86 17} Wi,
a5 0.68 2.7 1.6 b.2 12.9 L.06  2.58 4. 70 158 fors by
843 0.70 P | -1 1.86 1.62 2.66 53 o 6
8193 0.67 1.2 10.8 .25 1.23 b = kY
851 0.8 .9 99 1.2 0.98 27 w0 ‘1
60 0.6y 1.1 9.3 1.5 9.91 23 8 b
19k 0.67 [ Y 1h.b 0.79 o‘i’g Y 1% x
. Ml 0.66 3.0 13.2 0.89  0.AF 0.58 12 s @
m om 1.9 i3.8 0.8  0.%% L Wl i
516 o..g ot} } 10.6 L3 0.86 Fx3 B bt
i 9. I ) 6.1 0.76  0.5% .75 %Y R Bas
sure o »,6 1.6 4.2 2.9 0. 76 0.5%0 4,70 i ki) >t
20 0.6 4.3 13.2 0.8¢ o.M 0.99 24 Ay s
‘81Tt 0.60 3.9 15.0 0.7 - U.%% 16 & Xt
ok 0.67 A0 131 0.3  0.60 1.2 it %3 @
uga 0.8 .. 0.6 12.2 1.0 C.6h 1.38 ih 5h 1)
aml 0.8% 1.8 6.4 0.5 0.7 3 © X
”y 0. Lo 1.1 0.8 o9 9. ) 50 u
-nyp o8 1.4 16.1 i o 0.8 0.9 i <Y 2
Sidé 0.73 (X 9.1 4,0 2.9 3.1 LB 5,58 TR X0 by 3 3
:g 0.6 0.9 9.9 IR TR N ) : : 5 29 292
0.6 [ R} 15.2 L.gh .97 19 9 i
M R 2.4 A€ E2 ( SN T 2.00 : 1i% 2 vt
®; on 1.9 13.8 2.33 . 1.hS ™ 1T 169
'g .7 9,1 15.) 1.99 o8 29 t% 1%
0.6% 1.6 6k 112 0.% 10 o §M
a8y oy 1.2 238 2}3 .65 .19 : 19 L8 i
o o 2l 1.6 28 L L& 8 10 e
20 o1 0.1 5.y 1.9 1.8 b 0% 1R 2)
2100 0.5 0.5 w.e 2.5 . ey e o
;':1‘:6_ v.6p 1. 12.7 2™ 1.61 » 1% i
y 0.8 3.3 1% ] 2.9 o6 13 P iy
% on 1.2 1.8 2% o.M 1.4} u v i

{Continued)
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Table ¢ (Comcluded)
Predicted Predlcted
F Towed Towed
b H b Foree Mewsured FPorce
x x¢ Hard Hard  Predicted Pirst-Puss Sinkege, in. Yums  (Experimental Towed  {Predicted
Test N nel aep Surface Surface  Sinkege m—-—‘ﬁm‘. Sand Sinkage ) Force Sinkage)
No. =n iv/in. 1b/in." in. nsi in. Point Pull Point in. 1b 1b 1)
S153  0.69 0.4 12.2 2.95 1.8% 2.69 96 220 216
S154  0.69 0.k 12.2 2.95 1.26 2.03 5% 158 216 :
92 0.61 4.0 1.5 2.%  L.T5 1.67 112 218 i1 i
5179 0.60 .5 15.0 2.28 1.04 50 110 176
5155 0.69 1.1 12.7 2.7 1.90 1.90 108 225 201
3207 6.€0 2.6 1i.6 “.3 3.6 1.90  5.718 b.78 598 610 160
$93 0.72 007 9.5 5.48 T.13 Tok 6h2 486
s8T 0.68 2.7 11.6 %.03 7.19 1095 122 ¥0
3208 0.63 3.7 13.4 3.56 2.46 180 (% 8
3364 0,62 1.6 6.1 2.8b 0.86 1.46 B 124 267
3361 0.61 2.9 TS 3.48  2.66 2.63 201 356 5
3167 0.7 0.5 10.0 L.g97 7.83 956 675 538
2ok 0.71 1.3 12.3 3.67 3.32 274 k3 325
3362 0.€L 2.9 .1 3.48 3.33 2.75 33 500 325
3200 0.66 8.1 15.1 k.3 6.8 3.2k 0.79 b.78 £ 161 30
5199 0.63 5.1 15.1 3.66 1.67 110 253 594
5139 0.75 7.9 k.6 2.92 1.5 1.49 95 28 4
5163 0.6k 3.5 11.9 5.26 5.09 637 650 560 i
ST 0.94 2.5 13.6 2.16 1.78 77 106 158 25C :
S19  0.56 -1.1 11.1 2.4 31.9 6.85 342 }
5355 0.69 0.5 11.9 2.3 59.8 0.7 k.35
i €150 0.65 2.2 11.4 2.4 0.4 4.6 5.21
i 3363 0.62 1.6 16.1 2.4 70.% 10.1 2.h2
H 5352 0.7L 1.8 8.2 3.4 19.2 3.18 2.8%9
t SI58 0.70 2.0 21.3 1.k 8.7 2.26 k.21
% 318 5,70 1.i 9.1 3 8.7 T.55 6.23
5351 0.71 1.8 4.2 4.2 12.9 1.75 1.8
5357 0.70 2.0 21.3 4.0 26.0 1.28 2.69
83 0.60 k.3 13.2 4.3 ¥.8 .90 3.78
i
;
%
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APPENDIX A: SINKAGE STUDY

1. When the mobility studies were begun, it was recognized that the
mere measurement of the depth of rut left by a tire was not a sufficiently
accurate measure of the sinkage it underwent. A study of the action of a
rigid wheel in a clay soil had revealed definite and significant rebounding
of a rut surface.* The flow of dry sand back into the rut after a wheel
has passed is obvious to the most casual observer. Therefore, in an
attempt to measure sinkage more accuratcly at the beginning of the tests
in Yuma sand, two measurements were used, one of the vertical movement of
the hub of the wheel, and the other of the deflection of the tire as mea-
sured by a single gage inside the tire. This measurement technique was
probably more accurate than any yet tried. However, it depended upon the
assumption that the maximum deflection of the tire was occurring directly
under the hub. It was later found that this was not necessarily true; and
as a consequence, intensive studies were initiated of tire configuration,
giving due regard to movement of the hub, position of the soil surface, and
continuous deflection of the tire. These studies were begun by studying
detailed plots of the instantaneous profile of a smooth tire in the sand on
the first pass.

2. The deflected tire surface shown in plate Al was obtained by plot-
ting the measured deflection cnto the undeflected tire surface. It is evi-
dent that the maximum deflection does not occur directly under the hub as
was once assumed. The effect of this assumption on wheel sinkage can be
seen by rotating the deflected tire surface until the maximum deflection
is under the hub (refer to piate Al). The wheel sinkage obtained from the
deflected tire surface is U.70 in., whereas that obtained from the rotated
deflected tire surface (called "old" sinkage) is 3.72 in. For an idea of
the difference between the old sinkage and the "drawing™ sinkage determined
by the present direct methods (drawing the deflected shupe and scaling the
total sinkage), refer to plates Al and A2 and table Al. (Note that these
data represent all of the test tires under various test conditions.)

3. Preparation of drawings for every point in every test for which

* WES Technical Report No. 3-565, Tests with Rigid Wheels, Report 1, Tests

in Pat Clay, 1958, May 1961.
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sinkage was required would be a tremendous task. Therefore, a means of
estimating the correct sinkage, which would require less time and effort,
was investigated. The investigation, performed only for the tires tested
on Yuma sand, resulted in the development of two equations. Plates A3 and
Al show the relation between the sinkage obtained from a study of the tire
profiles and the sinkage computed according to the two respective equa-
tions. The data represent the entire range of tire sizes, loads, inflation
pressures, and deficoctions as well as the full range of soil strengths
tested (refer to table Al). The equations obviously accomplish their pur-
pose; however, it is stressed that they are considered to apply only to
the condition attendant to their development. Other conditions may re-
quire different technignes. This point will be investigated carefully in
future studies.

4. The first equation

1 (R - SMH) cos B
R

z = H+R sin B sin cos’ - (R 5MH) sin® B (A1)
was based on the fact that the angle (B) formed by the vertical radius and
a radius through the point of maximum deflection was related to the sink-
age developed by the wheel, i.e as P increased in a given test, the
sinkage increesed also (plate A3). The equation was derived from a geo-
metric construction on the drawings of the deflected tire. The second

equation

2H (51431 + u)zj
H2 + (e,Mﬂ + H)2

z = (A2)

was based on the deflection (6MH) on the hard surface and the hub move-
ment (H). After several drawings had been made, the fact that the sink-
age was related to these two measurements became apparent. Again, when a
geometric construction was made on the drawings of the deflected tire, the
relation expressed in the second equation emerged. The fact that both
these equations produce similar values of sinkage for a series of 12
pneumatic-tired wheels operating in a ylielding soil lends credence to the
relations developgd. These 12 tires represent a range of diameters of
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15 to 28 in., section widths of 4 to 9 in., section heights of 3 to 6 in.,
and ply ratings of 2 to 8. Loads ranged from 100 to 1420 1b, hard-surface
tire deflections from 15 to 35 percent, and soil strength from 1k to 73
cone index in the 0- to 6-in. layer. The second sinkage equation (plate AlL)
was used to compute sinkages for the first-pass traffic in all the Yuma
sand tests discussed in the main text of this report.

5. Finally, a more direct method for dectermining the maximum sinkage
is illustrated in plate A5 and described below. After detailed deflection
studies were accomplished, it was recognizec that these principles could
be applied in determining maximum sinkage. The method in plate A5 is recom-
mended for any future study of sinkage, particularly if the instrumenta-
tion suggested can be realized. In the schematic drawing in plate A5, the
linear gage (with a pivotal tip to prevent any bending of the gage) is
shown measuring the tire deflection at the angle € (any angular position
of the radius along which the center line of the gage lies). As the gage
measures the deflection, electrical instruments will subtract the measured
deflection (5) from the undeflected radius (R) and multiply the difference
(R - 8) by the cosine of © . It is this quantity, (R - &) cos € , that
will appear as a continuous trace as the wheel rotates. An approximation
of such a trace at a negative-slip condition is also shown in plate AS.

The positive peak of the trace, (R - &) cos emax , will be reached as the
wheel penetrates the soil to maximum depth. Then (R - 8) cos emnx less
R - 5, - H (the distance of the original soil surface from the center line

MH
of the axle which is continuously recorded during a test) is the sinkage.
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& 35°% OEFLECTION

NOTE  3CLID POINTS ARE BEYOND MAXIMUM PULL POINY

[}

DRAWING SINKAGE VS
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